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(57) Abstract 

lH-Imidazopyridine derivatives represented by general formula (I); or salts thereof (wherein R' is hydrogen, hydroxyl, alkyl, 
cycloaikyl, styryl or aryl; R 2 is hydrogen, alkyl, halogeno, hydroxyl, amino, cyclic amino or phenoxy; A is an optionally substituted homo- 
or hetero-cycle; R 3 is a saturated nitrogenous heterocyclic group; and m is an integer of 0 to 3). The above compounds exhibit excellent 
production-inhibiting activities against TNF or IL-1, thus being extremely useful as preventive or therapeutic agents for diseases due to these 
cytokines. 
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KftWtt&titemmmK®? (tnf) w>*-p^*>- i (il-d 
%jmmm.& imz.&. mm&*m&, ^u-^mm) , &&&&&&& 

x-rXSttK*©* TNFXfil L- l^t^ h iz-i >^St4^©^KX{±^ 
^ 0 till T S t» © T- £ o 

(Journal of Medicinal Chemistry) , 11 a, 871( 1 9 6 8^) CI- (2 
-f^Jyyxf^) -lH-f^V [4, 5-c] *J')yhK ^P!^ 6 0 
- 1 2 3 4 8 8^^^ J )lX{m* fit tLT 1 HVW- l'H 
-- f S£V [4, 5-c] 'J>-4-7^> : imiquimod , A X* 

* ¥)t>K /\ 3 4 4 7 9^(^ff|g 1 9 0 1 0 9^)£«* ■ 
ttS»ffffl«**1-4fl:^«Ii:LT 1 - (2-y'xf;P7Ux^i/) - 1 H- 
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-f^'V [4, 5-c] *>"J >&ffl7j<£tlT^&ft. Mti^ftftlH- 
»^^r : tFW>^-7xD> (IFN) ^TNF, IL-lf 
— 7xD> • 'J-tr-f- (Journal of Interferon Research) , 1 8 1H (1 

I L- l©jl£Pl§M££T?>§r^&lH-^ ^Vt'U^">f^ft£JII±SU 

ep*>, *%W{±*©-JK^; (i) 



'ttzKDSJS^, 7fr*)l&, >\ufym=f-\ *gft£, Hl*L<tt2fl©MU£* 



R 3 — (CH 2 ) 
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(:£*, r R2, AJM&t>'m«iiu$^|lUiffi£aiU R'&jJclJy^, 7ft* 
J^f-^^W^-OU^, T)li3>7,)l*-)im, m^M^Lx^x^^y-^f 

It, toIB-^^ (I) &t>* (ID T^ftS 

S'J©fl£fr£>ki\ fiBB-IIS^ (I) RXf (II) T-/fs^n?)^^X{i^ 
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ms&&, MfiL&ft^svt, ^sa^tt^B [iB^g««* (0"Jx«> 
m^&wk&m) , ftfrmmmm, 7\s-7*m, f-vx, 

£&fc»J©Kj&*»S>ti\ ±8BE3lO«Ji©fc«)©ffifffl-JlS;5S; (I) Stf (ID 
L-l $©-•}- -f h*4 >^4tt^©^KX{irS*^^T'$)oTx luIS-iS^ 

(i) (in T^^ns'fb^5xy:ms^(ci ? F^^tis^©ii©TOX(i 

fcs h5IE-«S^ (I) M (II) T*3fta*b£#JXttltJi*tofc#S3*i** 
©EfcfcftjfctffcLT^trlMMBEB* (TNF) m^MffJXtt'f >^-n>f 

(iL-i) m£mmm&*%.wiz£*)m@i£nz> 0 

WT, *«iB©ffiiB-lH5t (I) &tf (ID Ofc^ftfc^T&iM&tBMJlt- 

sa^ mm-^ (.11) -c^^tis^fb^titt, Buia-asa (i) T-^2ft3fb-& 

T^S-^^&^UT^So *f5W©l5ffltiB5IB-lKS; (ID t-^ 

huIB-HS^ (I) XV (ID tfc^T. R 1 , R ! MR 1 t-^ti^7i^ 
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-fV^I/S, sec-7*^;i/£, tert-7^;H£, n-^>?)lM, -f V< 

fctu R 1 -ZmZMTV-fr&tXsTlt, mz.lt. 7x-;i/S, 2-t'Jy> 

a, 3-fUv;uS, 3-t:';yv^;bS, 4 -eu 

2-7ij;H, 3-7'j;i/^, 2-^-;i/&, 3-^^-;^, 1 
d'JjH, 2-t'Dij;i/S, 3-f D'j;bS, i-^?*vu;uS, 2-^** 

v"'j;i/^, 4-f7»;u;i/4, 5-f7v"ij^i, 3 --r vf7v u;uas, 4- 

4 Vf7V 5-^7^77^^, 1, 2, 3 - h V 7*J—)\f- 1 
;U», 1,2, 3-hU77*-Jl/-4-^l/S, 1,2, 3~hUTV-;i/-5 

-^^a, 1,2, 4- h *)7 s S—)i- l --f 1,2, 4-hurv-;i/ 

-3-^;bS, 1,2, 4 - h U 77"-;b- 5 l-rh^V'^l/S, 
5-rh7 7'iJ;H, 1,2, 5-f7y77Hl/-3-^^i, 1 — > K U 

Hil^T-, a-^jlSJ^FtfW&tu R z T^£ti& Hi* L<«2fl4j©iE8lS£ 

5 7S,n-rD f;i/7- = y*, vro t^7UI, y^o7D^7^S, 

y^D7f;i/7U$, y?D^7^Jl/7;;S, y7P^+y^7^7S, f>* 
/W;7I, ^xf;V7US, r^'Jy», t'J^7^7S, 4-f'J 
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1 - 1*^^ Ko- 1 H-T-tf £>- 1 --f;i/*, ^^ritt H 

D-lH-l, 4 - i/ t -tf f > - l t;i/*U /S, 4 -M^i^U 

HuIB-J&iS (I) (ID tcfcl^ A&T'^£ *l& InlfgXtt&^&i: 

t±, wait. ^>v>m, v^d^>x>ii, 5/^o^*-t>ai, s^D^ry 

U^>iS, h , 7v>ii, fD-;i/^, f7v-;^, **yv-)m, rwy 
V7*f-;bS, sec-y^;i/S, tert-^^-;^, n-^>^;i/S, -fv^>f;i/S, * 

yh+yS, ^fv7^->S, sec-^h^^ft, tert-7*h^>^, n-^>^Jl^r 
#W?>*U WWkLZ&X^^vyyW.Tt LTtt. 0iJx.fc^ 7«y^^ 5 

l-fD'jy^n, 2-^d'J> ! -^s, 3-t^ou^-;i/S, 

- £^ ij 4 - 1:^ U l - tf ^-7 v-;uS, 2 - 

'N^r+Ml h* D — 1 H — 7 J d. b* > — 1 --f Jl/S, ^*tft: FD-lH-7t'f>- 
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-7-fe*£>-4-f Ho- 1 H- 1 , 4-v7-tf£>- 1 -4)1 

M, ^^ritb h'P- 1 H- 1 , 4-y7t"f>-2-^;i/S, 

H-l, 4-V7W>- 5 ->OI/», ^*tffc KD- 1 H- 1, 4-/7-tff 

3 -^^-^E;i/*U-;i/a, 4-^«;i/*'jx;i,j ; , 3 

-<f V^V U a-^VfTV'Jy-iH, 1, 2, 

$;>-4--f;i/*, 1,2, 4-f'J7V'Jy>-3-^JI/S, 1, 2, 5-^ 

7*J7W > - 3 - 4 )l&§&mf £*U ff*L^J:l/Tli, Witti* 3-t 

-KP'Jy-;H, 2 -T-tf^-^-;bS, 3 -T-fe'^v-Jl/S, 2-^)1**)- 
x;i/^, n-7a ***:y £;i/#x;i,a, 'f V7ot^y*Jl/t:-;i/S, n-7*h3-i> 

-f V7* h sec-7 h ^v#;i/tf-;ua£, tert- 

* 

n-73-)l3-*t))\'^ : £'< 4 v75 L ;u^^73;i/A'^-r;i/S, sec- 

7^;i/f-^7j;u/^'i';ba, tert^^^^i/M^ <btu R 4 
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*^B^©BtjfB-)iSit (I) Stf (ID ££^T, M^il^^t 

<i V/DDl/S, n-7*f-;i^, ^v7fiH, sec-7*^;i/g, tert-7^;i/ 

^ xh**>», D-7D# + S/S, ^V7D^yS, n-7h* 

' ^fV/Kyl, sec-7h^>S, tert-7* h * y$f®7J^ 7 

n-7Dt^7^;S, <4v7n\Z)l7lS&, y^D7DtJV7^l, v^n 

7f;i'7^1, y^O^>f;i/7^i, yyD^^yib7^I, SMf-JI/ 

7^g, y'lW^S, T-V/m, t'Jy>7^S, ^>^7U 
S, y^>y]l/7^/a, 7tf;i/7;yl, h'j7MD7tf JV7US, 

t h* 'J JV7^S, h 'j7xr;Mfjb7^SH©ItM«bt*^l^^ 

zi, 7Dt^-:M, n-7*f-»j;i/*, -f77^'J;i/ 

*n 7 hU7^*D7tf;i/*, yDD7tf;Vi, v7DD7tf 
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n-7*b*i/#;i/tf-;i/S, <V7h^i/*M-;H, sec-7* h#$/*;M?^>l/ 

^AJi/A^^H, 7v^7S, ^f-;i/^-*^©7;i/*;bf-^-Sx ,*7>7;i/ 



Sx 7 ;u 7 t ^ ;u* N **v*, tpo^r^^^yS, 

JMftRHOiMffi-JKsS; (I) &tf (ID T-^£ti£tol§i^fciu 3f M £*6 U X tiL 

♦f&raoffiffi-iKse (i) (ii) T^£fti><b£t)©Jg, »$t<tt*a 



3£<bzk£i£, Silt, BftfiS, 

BK, fit, S^K, vu>f>K, 7?;HS, 7x>|f, >a«)K, 'J>^», 
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o;\^m, ?L6§, **>>ui>*:/R, x^>*;u*>$, ^>-fc?>7Ub*>g§, 
r7'J>t, ?>3>8t, -nf->», h l J7MDti, £Mtt9©£4H£ 
*«WOl5tB-lttSC (I) fttf (ID ^3*****1"* 

*«w©Bu3B-«iC (i) m (in t^£nafc£fextt*©*wu 

(1) 4-^OP-l - [2 - (4-fc^U xf^] - 1 H--f 5. #'V [4, 

5 - c] =*vj > 

. (2) 4, 8-y^OD-l - [2- xf;i/] - lH-'f ^ 

V [4, 5-c]*>"J> 

( 3 ) 4-/7DP- 8 -*?-)]/- 1 - [2- x^;u] - 1 H- 

[4, 5-c] *y 

(4) 4-£OD-8-^h*v-l- [2 - (4-t^'J^^) xf-;i/] - 1H 
-- f [4, 5-c] *J I) > 

(5) 4-^oo-2-7i^- 1 - [2- (4-f^U^;i/) x^-;i/] -1H 

[4, 5-c] *y U> 

(6) 4, 8-;^PD-2-7i-;i/- 1- [2- (4 -f^US/';i/) x *■;!/] 

-IH-'^^V [4, 5-c] Jr;'J>' 

(7) 4-?DD-8-^fil/-2-7x-jl/-l - [2- (4-fc'^U v;i/) x 

^] -lH-f^v [4, 5-c]^y>J> 
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(8) 4 -7d n - 8 -7 Kv-2-7i^- 1- [2- 
ifM -1H-^^V [4, 5-c]*>"J> 

(9) 4-^dd-1- [2 - Vfr) x^;u] - 2 - HJ 7 ;i/:*n* 

lH-f ^^"v [4, 5-c]*y'J> 

(10) 4, - [2 - (4-^'Jyib) xf^] - 2 - h U 771/ 
tD^f^- 1 f ^7'V [4, 5-c]*7D> 

(11) 4-700-8-^^^-1- [2- ( 4 - 'J x^;b] -2-h 
ij7MD/f^- 1 H-4 [4, 5-c] *7U> 

(12) 4-7DO-8-7h*v-l- [2 - (4-f^U xf;v] -2- 
h 'J 7;b^D^^;b- 1 H--f 5 TV [4, 5 -c] *7 «J 7 

(13) 4-7op-2- (4-/f^7i-^) -1- [2- (4-K^'jyA) 
lf;V] -lH-^f^V [4, 5-c]*7>j7 

(14) 4-7 00-2- (4-7 K>>7i-M - 1 - [2 - (4 -fc^'J 
xf;i/] — 1 H — W ^ 7'v* [ 4 , 5 - c] *7 U 7 

(15) 4-7oo-2 - (4-7MP7xr;i/) - 1- [2- (4 -fc^'J SW) 
xf;v] -1H-^^V [4, 5-c]*7U7 

(16) 4 dp - 1 - [2 - (4 - b*^U $W x^;u] - 2 - (4-h'J7;i/ 
tD^il/7i^) - lH-^TV [4, 5-c] *7 U> 

(17) 4-7DP-2- (2-7'JJl/) -1- [2 - (4 -ti-^U xf^] 
- 1 H - - f 5 7'V [ 4 , 5-c] 3-7 D 7 

(18) 4-7dp-1- [2 - (4-txij-^) x^;i/] -2 - (2-fxx;b) 
-1H--C ^7*V [4, 5-c] *7'J 7 

(19) 4-7DP-2- (2-^f^'V'J;i/) - 1 - [2- (4-£^U7;i/) x 
*■;!/] - lH-^f [4, 5-c] *7 'J 7 

(20) 4-7 dp - 1- [2- (4-k^')y;b) ifJP] -2 - (2-^77'] 
- 1 H — f ^7'7 [4, 5-c] ^7 U 7 

(2D4-7PP-2- ( 5 -T^U- 2 -fi-M -1- [2- (4-f^U 
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i/jl) ifM -lH-^yv [4, 5-c] *J U> 

(22) 4 -^od - l- [2- (4-e^'jy;i/) -2 - (2-fDU;i/) 

-lH-^^^^[4, 5-c]*/U> 

(23) 4-^^;u-2-7x-;b- 1 - [2- (4-t^U^;i/) -1H 
-J [4, 5-c] df-y U> 

(24) 2- (4-7WD7i^) -4 1- [2- (4-^';^) 

- lH-^^V [4, 5-c]#>"J> 

(25) 4-^^^-1- [2- (4-f^u^;u) x^;v] -2 - (4-h'J7;u 

^D^^7i-;i/) -iH-f^yv [4, 5-c] *yy> 

(26) 2- (2-7'j;u) -4-/f-;u-l- [2- (4 -b'^'J xf;i/] 
-1H-^^'V [4, 5-c] *>"J> 

(27) 4-p<^;V- 1- [2- (4-^U^) xf;i/] - 2- (2-^x-;u) 
-IH-f^V [4, 5-c] +y U> 

(28) 2- (2--f ^VJ;i/) -4-^f-;b-i- [2- (4-t^>;^;i/) x 

- i H->f [4, 5-c] ^y;> 

(29) 4 1 - [2- (4-t^U^;i/) x^;P] -2 - (2-f7V*'J 

;u) -lH-^^'v [4, 5-c] 

(30) 4 2- (3-/f;i/-2-fx-/l/) -1- [2- (4-b-^'J 

x^;i/] - lH-^^'v [4, 5-c] 

(31) 4-^^;i/- 2- (5-/5 L ;i/-2-^x-;i/) -1- [2- (4-b'^U 

xfjV] - lH-'f [4, 5-c] *y U> 

(32) 4 1- [2- (4-t^'Jy^) x^;i/] -2 - 
- 1H--Y [4, 5-c] ^yj> 

(33) 4 -*=f-)\,- 2 - (l-^fJl/-2-toiJib) -1- [2- (4-f^'J 

x>;i/] - 1 H -<i X *V [ 4 , 5 ' - c ] * / U > 

(34) 4-£dd-6, 7, 8, 9-rh7tFo-2-7x-;i/-l-[2-(4 
-^'Jy)D x ?•;!/] - 1 H--f [4, 5 -c] Jr7 'J > 
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(35) 4 -7pp- 6, 7 -yt Hp- 2 -7xx;i/- 1 - [2- (4-t^'J^ 
;U) x^;i/] - 1 H->f ^7V [5, 4-d] S/7p^>7 [b] f'J^> 

(36) 4-^OD-2-7x-;b- 1 - [2- ( 4 - fc'^ 'J xf-;u] - 1H 
-4 X9*) [5, 4-d] fi; [3, 2-b] 

(37) 4-7PP-2-7xx;i/- 1 - [2- (3-t^iJy» x^] -1H 
-4X9*) [4 , 5 -c] U> 

(38) 4-7oo-l- [2- (2-^;i/*D-;u) x^;H -2-7xx;u- l 

H—f ^7V [4, 5-c] ^'J> 

(39) 4 -7 dd- 2 -7xx;i/- 1 - [2- ( 1 -V^vif—Jl) x^;t/] -1 
f [4, 5-c] ^U> 

(40) 4, 6, 7, 8, 9 -^>77dd- 2 -x h^v^^- 1 - [2- (4 

-*-ar^;u*»;-;i/) if^] -ih-w XV s ) [4, 5-c] *7i>> 

(41) 4-7 OP- 6, 7,8, 9-rh7th'D-2-tFD^y^f;i'-l- 
[2- ( l-h^7y-;i/) - lH--f ^7V [5, 4-d] ^>7p^ 

77 [b] £Ui^> 

(42) 4 -7 pp- 2- (3-^fJb-2-fi^) -1- [2- (4-f^ 1 ; 

x^;i/] — 1 H — -f 5, 7'V [4 , 5-c] 
*fSM©H5fE-«6^ (I) X(± (ID "Cm3*l4*T»& 1 H-'f 5*vtrus? 

$#gBJHb£tl©8§ 1 hUTti, ^H¥3- 2 0 6 0 7 8^Xttx 

^h*P> (Tetrahedron) , 5 It, 5 8 1 31 ( 1 9 9 5^) icH^£*VT^3 
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(IX) (X) 



(5£ck R 5 li7j<$^Xt£T;b*;i/S£itU R 6 &iIiilJI^X&T;i'*;u^£3l 
U R ttR 1 fcEl** (fc«U 7k8gS£B$<) £SEU R 3 , m&tfAH!±iiu 

IP^s xgltci5V>T(i, -IRS (III) -c^$n*fli^**»»*S6K*o# 
£TXtt^£T*«M*«i£«i8S©- h oftffltffl^tx o-c^e, 2 0 0°C 
©FMMS^tta^ -jftS (IV) ©fb^&fcftS-iitfT'tSo 

££J;»K HfcS (V) ©fli£«5£ftS-i:#T-§So 

xg3(zijv^T{is -J&S (vi) «n5 7^>h-« (v) (Dib-syiZs 

•CS*&-r5 3i:t:j:t)s -J&S (VII) ©ft£&£8Se: tlfi-CZZo 
x*g4££^T&, -jftS (VII) ©<t£«iiifcjl7G*iu 0>J^.«x 5 

14 
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u&ZMkLTs -jRS (VIII) ©ft£t)£f#£Ci:#T:^£o 

Xig5!C^^T(i. (VIII) (Dit^t, &©-)&iS (XI) , (XII) X 

a (xiii) 

R '' C (OR) 3 (XI) 

R 1 ' COX (XII) 

(R CO) 2 0 (XIII) 

(5S*k Rtti£^7';i/*;i/**^L, XfcfcMpy>jii^£iiu R''{iR'i:l5l 

«« (fc£U 7KI£S£P&<) ^Ito ) 

tt*#4Tt, O'Cfrb 2 0 0"C©BgTRJt6TSii:t:«t »K -H&S (IX) ©fb 

Ifi5t{tt»5 5ffitU, X*I6 t£^T-J&5£ (VIII) (Dih&ty)t, ft© 
HRS (XIV) 

R CHO (XIV) 

t-jn^n5ft^l!^ 2, 3-v^PO-5, 6-yy7;-l, 4-^>7> 

®m$s ovfr^mmmffi.u&(Dr3i:ELfotz>ztt£ir>s (ix) ©<b 

■Xx XJi5XI±x|g6lcfU>S£i£*:LT\ Xg 7 (C ^ T UlE-«£ (VIII) 

ofls^&fc&OHRsS (xv) 
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R C 0 0 H 



(XV) 



(5£fk R 1 liR 1 bMMIs. (fc£U *!£«»<) ) 
t^^nSft^ tgiXtt«i©Mi©i?i£TXft^MT> N, N- 

2 0 0'C6Dg|TS*&-rsz:i:t:«t -H£iS (X) ©<b-£rtl£f# fctf-CS* 

-»5£ (X) fcfc^TR S *»*»***"T»^ 8 {c&UTlM^'fb'f 
Sdiitlit), -J&5$ (IX) ©MS^SCfctfTlSo 

^mfemmmvmmTz (ch 2 ) ...atcis^ttc^a*®?*^;!/*/^^** 

© Ri^fSi: «t t) m L fc & c . 31 § ft iSSBfc 8»J > #J x * * } y &i b U > , 

^©^aTXtt^STt:^ 0°CA»?> 2 0 0°C©FtaT-Ki&&fTV\ Mti&St: 

jfcfcTflfifefcJ: R 6 ^ttSRR^-CAS-ttS (IX) © 

**P^H©i2CDMStft, -flSiS (VIII) ©<b£ti£> HJ*7.7> 
x£>, 1, 4-v^-^"9->, rh7tFP77>, N, N-v7fJV^A7 

>K HHsS (XVI) 



R 3 , R 8 , mRXfAm&m&tmMMZ%.to ) 

*SPJ3<b1^©^3©£$i£T-l±s R r fcUT^^f-**-C«ft$nfc7U 

16 



R 3 — (CH 2 ) 




.OH 



(XVI) 
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n4fift^a*a*5»*©»Sf s (ch,) l&i^sjwfSs m& 

^StUSftDT. «ffit<tDJKi*M|-rSii:fc«t»)x -»£ (XVII) 



Ztt^SSfe^U afc):lXfcJ:2©SH8c££U R 3 , R 6 , mWAH 

St, aa«>*K^ h U £A, &3*HCR* y ^A*«DR^b#J*fflV>Ts a#2© 
SER**-f»&fcJU flittiU ^nAgg, 3i$Hb7K5S, m-£ □ Hit 

£ d 1 1 «t *) Mitt & - 1 ftZ-Z s o 

*%Wft^©^4©-&^ffiT*tts R 2 #iIfgJ^T&?>-« (I) ©<b^ 

R*B-rsctt«t»)x R l KMmzibh-WL& (I) ©<bi§r« 



R 3 — (CHs) 




(XVI 1) 
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#fgBJl<b&t)©g5©£$&Ttt> R 2 ^H«JF^-C-R '#R '' t * % -ftS 
(I) ©fls£«K XttR 2 * s *^»T-R '#R r T?*SHtt£ (I) ©fc£t)£h 

U^A, 7 >y<b^- h U "7 A, 7'^fbUf-^A, JHbfc'J^A, JUb*-HJ*A, 
3«Mb*U«!7A, 3«7fb^- h U -7A^F) ^ K, N, N — 

X h 77 i-ZWX^^A, ft'fb^^ritT 1 ^;!/ h 'J 7f^*7*-^AXtt 1 

T% R'tfR 1 'T-ftS-«a;^ (I) <7Mb£tJ£#£-^* s T-#3o 
**Hlift^*0«6©^i£T?tt^ -ftS (I) ^ R 3 #B$J£T5 (CH 2 ) 

h 'J ?;i/;TD^;i/a^©&S^££?'5l&*n^&1&3S££"efta 

s (ch 2 ) m M£&&L&^mm&?#Mi%m£htzmm%mmw.mm&'(:$>z 

li^^-y-v-;i/^©*7 t ^>7N*^>^^-©^4TX{i^4TC> 

x^;i/, ^{b7^b>, 1, 2-^DDX^>, 1, 4-v^^-y->, ;*#7 

;-)[,, n-7n;V-JK N, N - v^f7U*;i/AT 5. h* , r^t 
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lis Mia, ig^, m&mmm^ ass; 

&Ak87G££tts m^-^a^I, ;i-;i/T>XK* 

STI^ SiB*&»«©JB«iaSE©ia'Cx mEfr?>2 0 0 kg/cm 2 ©E^T**t? 
*«W3fli'&»OfS7CD'&i««-CM:^ R 2 jtflfiJlHfrF-ea&S-JttS (I) ©<b£ 

#4TXl±*^4Tt:. 0°C*?)2 0 0"C©HT-S*S-rs^i:t3«tD, R 2 #g 
&S£«bTfe<fc^7x7*S'gT-&<5-flS!5S; (I) ©fc^USHSuktfTS 

£ o 

N, N-^^f;^A75 b'Xtt b;i>x>3?©}&$©#£TXli## 
STl; x 0°Cfr?> 2 0 0°C©P f gT-£J&T& 3 £{1 J;D^ R 2 1$T \ J ffiT*&3- 

w& (i) oit^^nhz. hi*Ti%z> 0 

#&BJHb£tl©f?§9©£$£T'(£> R 2 tfi&M^TfcS-i&iS (I) ©'fb^ 
lfi&L<l±2flS|©B&S£WLTt)<};^7 7 ^ >iS*Xli!ftS^WL 

b U ^^^©^©SSTXIi^SiETts yKv *9 J—))** x*7— n-7* 
D;v-;i/i©7;i/3-;i/i, J&{b^u>, 1, 2-v7odx*>, n, N 
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>^©fc&©#£T&S^fcJ:##£TN O'Cfre, 2 0 0*C©IH-C*EXttilBE^ 
^TT"SJt&-raiii:t:«fcOx -jftjS (I) *s R 2 tfl{i£ L<tt2<i©K8lS 

(I) ©fb£t)£s aiS&&«««E*fflv^j||[JB7crsci:t:J:Ds R 
• 2 # p-^ Y^>^> 9 J^TK ;&1:foZ>ib&W)Z. R4ffll^TK««KJfc'f 

R, itR, £RS?©R. fUT^-^A, 

£ffl^T. miE*^ 2 0 0 kg/cm 2 ©JE^T-tTO Zl£:#T't3o X, RSffit^fcitt 

{SSSJitUis *9J—)\f t x^;-i^(57;i/3-M, i&ib*?\/>, 1, 2 

^->^*^>^^-©#4TXtt##ST{c, igg, KR, b'J7;i/*D«, 
h ij7;u;frD**>x;i/*>R3l©R£fflv\ 0°Cfr^M©MS&©Br£-fir 

R, p-h;bx>;ui/*>R, gR, »R3F©R£ffi^Tx gti£x?-;u, i&ib*?- 
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■7uj\;—)1, N , N- i/M-)\s*)lkTl K3|©MXtt£ft£©^7kM© 

(i) *s r 3 A 5 *^vs^iist LT^rsfiain^a****^**^ 
(i) 4\ r '^^-^va^sms^LT^-r^^'Oa^it^isaT'fe?)^ 

fcfc, fto-jftS (XVIII) 

R'-0-NH 2 (XVIII) 

h;bx>«f©jg«E(K 0°C^f 3 )gj(I©ia^)t©PB^S^-r^3i:(z c k t?s -US 
it (I) R 3 #t Kp*W ^ixii7;i/3+w ^y«£g$Si:UT 

*«HBfls£*KDtK 1 3©#i*$n?ttu R 2 * s JS^li^-CifeS-JKS; (I) ©to 

jg$4\ ^S*^^©ii-»It©FB^-C"Mji7c-r^ci:(-J: tK R 2 

tojcfcjg^-Ci&aHRa; (I) (Dit&mzm 5CktfTf#5. 
*f8HBfc^«l0» 1 4©-&fSSretiU -A&iS ( I ) 4\ R 3 #($JgT2> (CH 2 ) 

a^&aaisffl^TSiBs-frs husb— Hxit (i) R'^ws-r* (ch 2 ) 
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£?gfc£3| TXtt##4~r\ r 'J x^r * > , U <> At£©H 

*«Mfli^*©*l 5<D^^T"lis -jft^(I) <K R'tfBMg-fS (CH 2 ) 

/srscihtictt), -«ic (i) 4\ R 3 #i$tgT3 (ch 2 ) 

(ft; *«Wfli^»©»Ji*ac©a««tt^+IBIi*:i: & o fc-j&iU I II )~(VI 1 1) 
T^*ti4fli^*t±H -gB&fcHb£t)-C-fc!3> Journal of Medicinal 

Chemistry, 18t, 72611(1975^) ; PI, 3 3^, 1 8 8 OK ( 1 9 9 
0^) ; m, 4 0g, 1 7 7 9H ( 1 9 9 7 50 , SRmtf&B88S9 7/2 0 8 
2 3-D y^«r»F&BMS2 2 3 1 2 4^ ( 1 9 8 7*P) ^fcH^SftT* 
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d©ttfcUTS3a£ft*B&KHK£ (D Xtt (ID T-^£*i£M& 1 H- 

mm. $>z^i±&Mm, tmm, umm\, &nm, harm, 

©RfflfflJS&Jb^ Strife Sl^fcfc^Bg, ^ffJ^tifcoT«±7Ktt»SV^i±ffl«F* 
DtV>^'j3-^) , pHtHM (&8iX{±#Bi©&&av^±JgS) » ^31 

fe«7-fe'J>, vyo=f-;i/, 7*'J-tU>, fflP$$) #{£ffl£ti& 0 

-BS^LT. 1~ 1 0 0 0 mg*IJg, I^D^O. 0 1-5 

0 0 mgflgi:£ 1 B l|!IXJ±flcigt^tTlft#-rSCi:*»-C**o fcofctu ^© 

mmm ' 

testis *©T*(i.^^o 
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fts *+0*ffit±**l*ti»©3ii*S*r«Ph:7 3i=;i/, Bn:^>i^l/, Boc : 
tert-7 h^>#/U#x;i/, Ac : 7 Ms : / * >7;U*x;i/, Ts :p- h;i/X 
>X;U*-;i/, Me : / Et : xf^, n-Bu : n-^f^o 



#%0'J 1 

N _ |s ij 7x-;^f)l/-4-^'J ^>AJ^>ixf^ 
gfiT, -f V=.^3f->»xf-;i/7 6 . 5 gRUV UiW^8 1. 5 ml 
©ttffc* f- 1/ > 7 5 0 ml MicJI<thU7xx;M7> 1 4 9g4 3|t:^ 
tail 6 0$H«#Lfco SJS&?i^«Dt:7k&ftn^-C*{b^f-b>T-«imL/io 

*iiiia«[*7kJ:«aftftii7k-r*«*aci*aK*L, M£g£L£o »t>nfci8fe* 

-f^tiStif It 1 8 4 g©»Hfe|gffl*»fco ik 
£14 7. 5~14 8. 5°C©»fe7'UXA^^f#fco 
7C*#tfr fit C 27 H 29 N 0 2 

mmm c, 81.17 ; h, 7.32 ; n, 3.51 
nmm c, si. 19 ; h, 7.22 ; n, 3.44 



2 

N - h U7xx;b/^-;i/-4-tr^U 

*^Tx TK^b'Jf-^AT^^x^A 1 0. 6g©i*fh7tHD77>3 

0 0 ■l«S»i*4»£xN- h 'J 7 xzjM fJH 4 - t^'J *;^>Sxf ^ 

1 1 2 g©S«7.k^ h7tKD77>4 0 0 ml &?&£^T Us §ST* 4 B^lf # 

fft*a«'bTf§?>tLfe«tfeHiti*y^>'-;i/T-i5fe^LT. 8 4. 2 golfed 

tg*#*t« C 25 H 27 N 0 
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atmfi C, 83.99 ; H, 7.61 ; N, 3.92 
HS^fl C, 83.79 ; H, 7.74; N, 3.94 

N _ ^ ij7x-;b/^;i/-4-t: , ^U'>*>^^y-;u 

NMR^^ Ml/ c5 (CDCl 3 )ppm : 1.26(lH,brs) ) 1.36(2H,brs),1.45-L58(4H,m) 
,1.67(2H,d,J=12Hz),3.05(2H,brs) ) 3.74(2H,t,J=6Hz),7.14(3H,t,J=7.5Hz) J 7.24 

(6H,t,J=7.5Hz),7.46(6H,brs) 
IRX^^hJl v (liq. Jem" 1 : 3416 
-77.*^ h;i/m/z : 371(M 4 ) 

#%f^J 4 

tK^Ts N-h'J7x-;Mfjl/-4-f^U^>^^^-il'8 4. 0 gSt>* 
h U x^7 S. > 3 6 . 2 ml ©^tRx h7k Kd77>4 2 0 nl i&it 
*$>XJl*-)\s 1 8. 3 ml £$TLT^ST-5 . 5 Dtt^tt^ Lfco fcfoMti 

t) 1 7K ^ Ad x. T ^ ^ ^ ^ - 7" ; i/ -c lilj b 0 tti tB ft zk fiS^n ^ 7-K T- )i a 
&&Hft7k t , * S£ t x m <b ft fc nmz j v t* d ;t y ^ ^ ? / 

J^£f#fco iM{b^^U>^^ ^y-;i/©rg?&fr£>fSfc£itLT> Hj^ 12 9. 5~ 
1 3 4°C©?»£fe7''jXAtKil£f§7co 
^/>llTfa C 26 H 28 N0 3 S 
Ultfi C, 71.69 ; H, 6.71 ; N, 3.22 

mmm c, 71.68 ; h, 6.47 ; n, 3.19 
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##0>J5 

ntSii&& : ^ ^ y v^^^-t-)^ 

m&: 1 1 1. 5-1 14'C 
7C*##ftf[ C„H 31 N0 3 S 

3&tit C, 72.13 ; H, 6.95; N, 3.12 

mtfft C 72.03 ; H, 7.12; N, 3.14 

A -TV Mf-;i/-N- h 'j7i-JMf;V^'J^> 

^>?;;i/*>$? (N - h ij7x^Mf;i/-4-^'J^v) ^^;i/6 o. 

OgM^^ftth'J^An. 9g®tet7KN, N-v/^^A7U'3 0 
0 ml Sffitt& 7 0°CT* 1 7B^P^ti#tfco W$)£25i£ U a«[*»IBb 

rf§ e>nfc»fiti2K&ip^x ^x^K-ittU:. ttm«£*fcis«ift**-e 
ji»#&]&7Ku »«t*e*bfeo »5>nfcH**^ 3L*;-)vtii-^*v> 

ig«fre>fS*SHL-^ ifc£103. 5-1 0 5. 5°C(Dm&&&*ftfro 

Ttm^mU C 2 5 H 26 N 4 

C, 78.50 ; H 5 6.85 ; N, 14.65 
HHfil C, 78.45 ; H, 6.74; N, 14.82 

##0<J7 

2- (2-7y KxfJb) - 1 ^>#;i/#>$tert-7'?\N/ 
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2 -( 2 - h Kp^v3i^;i/)- 1 -f^U v>*;i/^>^tert-y^-;i/4 6 . 
7 g&t>* b 'J x^l/Z ^ > 3 1 . 3 ml ®^7Xx h 7 1 K D 7 7 > 3 0 0 il Jg* 
t,7K^T^b^^>7;i/^-;H 5.8 ml £?&T LT 2 M« Ufco 

4. 4 g(Dm&&^BZmtz 0 ft^T% ff^ftfc^lltrvMb:'- MJ7A2 2. 9 
g&tfN,N-V*?-)l*)lAT * h* 2 2 0 ml ^DX-T 7 (rCT 4 B#p H ^# Lfco 

fflffiLfcottm^^7Ki:^fn^7RT-JlW^«7KL, LTs 4 3 . 

2 g© ft fee 

NMR7^7 h;i/ ^(DMSO-dJppm : 1.20-1. 32(lH,m),l. 40(9H,s), 1.48-1. 58(5H 
,m),1.60-1.68(lH,m),1.88-1.96(lH,m) ) 2.71-2.78(lH,m),3.28(2H,t,J=6.5Hz),3 
.80-3.86(lH,m),4.19-4.25(lH,m) 
IR7^7h7l/ vdiq-Jcm" 1 : 2104,1692 

4-^drV- 1 -h'^U v>T-fe b - h 

4-t^'Jy7>: -J£i£i£ • -TlOatl 25. 0g, 7 □ o T-fe K x h >J ;H 
1. 5 ml & ^ V 7D t'^xf^? = > 5 7 . 0mlc7)7 i ^tb*D7^>2 

5 o mi mmmz 1 ommm^Ltzo Kmm^m^^L, mmmmmMym 

± h U7A7jc}g$££Q;LT, Smxf-;^/?/-;!/ (10:1) ©?I$T*taffi 
>(Dm&T'&cftLT 15.7 g©$*l£*£Jl£f# tzo 

NMR7^7 b)l (5(CDCl 3 )ppm : 2.53(4H,t, J=6Hz),2.91(4H,t,J=6Hz),3.66(2H 
,s) 

I R7^7 h)l v(KBr)cm-' : 2232,1714 
V77^y* h;i/m/z : 138(M*) 
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mm 9 

: ^ * y 
te: 1 4 7~14 8°C 

jtmmm c 12 h 21 n 3 o 2 

mmm C, 60.23 ; H, 8.84; N, 17.56 
111 C, 60.08 ; H, 8.63; N, 17.55 

##0J 1 0 

N- h ij7i-iM>;i/- 4-f^'J b " h U;i/ 

**>*;i/*>K (N- h >j7xz;Mfil/-4-^ l J ^^;i/9 0. 

4g, 3WJ")A3. 5 OgStf^Wb^hV^Z^ 0. 3 gOizK^^ 

K 4 0 0 ml 9 0°CT* 5B#P^8H$Lfco KJfcS^fcfc:* 

& *. t x f - ;i/ t- mi m l o tt m « & tK h mm a jm* -e ji ft & «i * u > 

-;NZ)igtta»&flf£gUT* Sfej&i 3 8~ 1 3 9*COjRfe*gSS»fco 

7C*»«f« C 26 H 26 N 2 

SUfil C, 85.21 ; H, 7.15 ; N, 7.64 

mmm c, 85.35 ; h, 7.26; n, 7.62 

#%£?"] 1 0©£?£JC&oT> ##011 1-1 3©{b£tl£f#fco 
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■ra i±^.«- ¥5 ea r& 


11 




Hfe^B^(MeOH-Et 2 0) 
mp,1 58.5-1 60.5°C 
TCfUtfflrfiS C 27 H 28 N 2 
Slrafii C, 85.22; H, 7.42: N, 7.36 
C. 85.21; H, 7.52; N. 7.34 


12 


BocN \/\^' CN 


M&Zf*) XAftJIGso-Pr.O-n-Heptane) 

mp.48-49°C 

5cfft##T fit C t2 H 20 N 2 O 2 
HHfit C, 64.26; H, 8.99; N. 12.49 
Hlfcfit C, 64.01; H. 9.24; N. 12.35 


13 




&fe*SHi(iso-Pr 2 0) 

mp,89-90°C 

TcfStttflrfil C n H l8 N 2 0j 
SUfil C, 58.39; H, 8.02; N, 12.38 
Hlfcfl C, 58.31; H, 8.01; N. 12.37 



###J 1 4 

N- h 'j7x-jMfJV-4-h^'Jy>7t h U ;t/ 2 1 . 2g, 10% 
zKffi^b^- h l ) ^AtK« 1 2 7 ml 1 2 ml MM* 7 4B3F b 1jI 

^S^HLT. ife^l 9 7-2 0 9°C ©*ft£*M*il£f§fco 

7E*##T ft C 26 H 27 N 0 2 
mWNL C, 81.01 ; H , 7.06 ; N, 3.63 
III C, 80.85 ; H, 7.17 ; N, 3.70 

##0|J 15 

N- h 'J7i-;MW - 4 -e^'J s;>llF»xf-;i/ 

N- h ^i-JWW - 4 -f^'J ^>Ifi£2 3 . 6 g,&&* 'J-)M 6. 
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9 g&VUfbx^S . 0 ml (DSRtKN, N-i//f-;i/*;UA^^ K 2 3 0 ml $ 

*rttJLfc|gB*«WlU 7KT-ft#LT2 0. 6 g©lft8i*»t. 
hrF7tKP77>©Ii*?,B^LT, 1R£1 6 5- 1 6 6 °C<7)*s&*£ii 

TcSJ^Brtt C 28 H 31 N0 2 
SHIS C, 81.32 ; H, 7.56 ; N, 3.39 
%mU C, 81.08 ; H, 7.69; N, 3.43 

#%<?'J 1 6 

4, 4 -x^l/>^tf3^>- 1 -^'Jv>7^ h- h 
4 _^j-^v- i -e^D S?>T-fe h- h 'J;H 0. Og, xfb>^'j3-^ 
2 2. 6 g&TOTKp-Wl/xVTJl/^VggO. 6 2 g© Wbx> 1 0 0 ml 

3) zm&mmt Lfc7iKt*7A^D? h^7 7^--e^iit> 12. 8 

NMR7^ (5(CDCl 3 )ppm : 1.78(4H,t,J=6Hz),2.69(4H,t,J=6Hz),3.52(2H 
,s),3.96(4H,s) 

IRX^hJl- v(liq.)cm-' : 2230,1094 
h^m/z : 182(M + ) 

mm 1 7 

*#Tx 7K^b , Jf- | 7AT;i/5.x>i7A4. 7 0gOi*rh7tFD77>2 
5 0 ml'JM*^-/ 7 ^ K/^;U-N- h U 7i^Mf;i/t^'J >>>4 7 . 
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7 gOjRTkT 1 h7tFD77>2 5 0 ml MfciiST U i)ST' 4 BSBTOf Ufco 

rt^a^uT 4 8.i g(Dm&mfo*mtzo 

NMRX^£ h;u d(CDCl 3 )ppm : 1.14(lH,brs),1.36(2H,brs),1.48(2H,qd,J=5, 
2.5Hz),1.68(2H,d,J=11.5Hz),2.59(2H,d,J=6Hz),3.10(2H > brs) J 7.14(3H,t,J=7.5 

Hz),7.25(6H,t,J=7.5Hz),7.47(6H,brs) 
lRX^b)l v(liq.)cm"' : 3056,3028 
M^mm^XX^ b)l: C 25 H 28 N 2 

Hsraft m/z : 3 5 6 . 2 2 5 2 

III m/z :3 5 6. 2 2 5 0 

mm 1 8 

tK^Ts zK^'fb'J^'i'AT^^-^A 2 1 . 7 gOMyk'r h7t FD77>3 
0 0 ml 1 s 2 8.1 gCMT 1 h7h h*D77> 1 0 0 ml « 

£#5TLT 3 O^PaTO^bfeo ft^Tvk&Tx N - MJ 7x-;Mf;i/-4-t 

h- HJ;i/7 0 . 0 gcDtefTkT 1 F7t F'D77>3 0 0 il 

«7kU i$J&£g£LT 7 1.4 g©&fgs$ft£f#fco 
NMR7^7 h;u 5(CDCl 3 )ppm : 1. 18(lH,brs), 1.35(2H,brs), 1.40(2H,q, J=7.5 
Hz),1.48(2H,qd,J=11.5,3Hz),1.63(2H,d,J=11.5Hz),2.67(2H,t,J=7.5Hz),3.05(2 
H,brs),7.14(3H,t,J=7.5Hz),7.24(6H,t,J=7.5Hz),7.47(6H,brs) 
IR^^Hb v(liq.)cm ' : 3060,3032 
MfrMm^XX^Z b)i< : C 26 H 30 N 2 
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HUffi m/z : 3 7 0. 2 4 0 9 
mWiiM i/z : 3 7 0. 240 0 

mm 1 8 (D^m^-it, mm 1 9 (Dib&VoZmzo 

mm 1 9 

NMR7^ 5 (DMSO-cUppm : 0.95-1. 05(lH,m),1.19-1.35(6H,m),1.41( 
2H,q,J=11.5Hz),1.62(2H,d,J=11.5Hz),2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 
Hz),7.15(3H,t,J=7.5Hz),7.28(6H,t,J=7.5Hz),7.38(6H > d,J=7.5Hz) 
IRX^^hJI/ v(liq.)cm"' : 2972,2920 

mm 20 

2- (2-7i ? Fxfjl/) - 1 -£^'J ^>*;i/^*>^ tert-yf-;i/4 3 . 0 
gM5%^^iAM2. 1 5 g(D^^y-)V2 1 5 ml ?&mm*. 9 

' NMRX^^ h;i/ (5(DMS0-d 6 )ppm : 1. 20-1. 30(lH,m),1.38(9H,s),l. 45-1. 58(4H 
5 m),1.72-1.82(lH,m),2.34-2.47(2H,m),2.65-2.76(lH,m),3.18(2H,t ) J=6Hz),3.7 

8-3.85(lH,m),4.13-4.20(lH,m) 
IR^^ h;u v(liq.)cm-' : 2976,2936,1692 

mmi\ 

1- (2-7=;x^) - 4, 4-x^L/>^^^^ti , ^ , >l^> 

4, 4 -x^l/>^;*-^>- 1 -fc^'J ^>T-fe h- h ij;H 2 . 7gM7 
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>y^)l 1 . 3 ml J2tU2%7> : £-T*t> 1 3 ml 

gM. 5 0mET*2 OB3lffl«ltt*5lSftLfco U tti«*»HSL 

f^ffRif^ : *9S—)l= 1 0 : 1) T'^l&LTx 10. 1 gOifeift 

NMR7^ h;b ^(DMSO-cUppm : 1.58(4H,t,J=6Hz),2.37(2H,t,J=6.5Hz),2.4 

2(4H,t,J=6Hz),2.57(2H,t,J=6.5Hz),3.84(4H,s) 

IR7^7 vdiqjcm" 1 : 2956,2884,1094 



#%{?|J2 1©#&«oT, ##0<J2 2~2 5 <D{b&fa*ft1to 



## 




$3t£ 


22 


BocN. 

NH 2 


NMR X^MU 5 (DMSO-d 6 )ppm:1 .02-1 .1 2 

(1 H,m),1 .1 6-1 .50(1 4H,m),1 .53-1 .60(1 H,m),1. 

70-1.77(1 H,m),2.56(2H,t,J=7.5Hz),2.75-2.83 

(1H.m),3.65-3.78(2H.m) 

IR X^hJV V (liq.) cm"':2980,2936,1 692 


23 


BocN. A. 

NH 2 


NMR X^Vhfr 8 (DMSO-d 6 )ppm:1.40(9H,s 
),1 .55-2.00(2H,m),2.50-2.65(1 H,m),2.75-2.9 
0(1H,m),2.90-3.50(4H,m).3.60-3.90(3H.m) 
IRy*/<$HH/(liq.) cm ':1700 


24 


BocHN^^x-v. 

NH 2 


NMR h^U (5 (CDCI 3 )ppm:1 .1 5(2H,brs), 

1 .45(9H,s),1 .85-2.00(2H,m).2.00-2.20(2H.m) 

,2.30-2.50(2H,m).2.60-2.95(4H,m),3.40-3.60 

(2H,m),4.46(1H.brs) 

IR X^7HU V (liq.) cm-':3332.1 692 


25 


Boc 


NMR X^MU (5(DMSO-d 6 )ppm:1.39(9H,s 
). 1 .58-1 .66(1 H,m), 1 .68-1 .90(5H,m),2.47(2H.t 
, J=7.5Hz),3.1 3-3.22(2H,m),3.68-3.76(1 H.rn) 
IR X^HU J/ (liq.) cm"':2972,2876,1696 
ttjfcftJt [ffV°: -54.3° (c=0.1, DMSO) 
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2 6 

5, 7-i^PD-6-- hofx; [3, 2-b] 

4, 5-ytFD-7-tKD^y-6--hPfi^ [3, 2-b] £ 'J v 
> _5_ 7t - >2 4. 8 gRV***/ffltV>8 7 il Ojg^**x 6 (TOT 2 48$ 

eaai#Lfco u (io : d © 

jnc«<b^f-u>i:^^^-^ (10 : 1) ©igiretofflbfco ^LfcWttl**! 

n-^^-9"> (1:3) Ufc'> U fc^*^* n V h ^57 4 -"C 

HISeLTn 10. 6 g0Wg H B a ^#fco n-'\^>ipf»Sg B B Blt, 
6-9 7°C©^fe^^^fco 

NMR7^7 h;i/ tf(CDCl 3 )ppm : 7.61(lH,d,J=5.5Hz),8.07(lH,d,J=5.5Hz) 
IRX^h^ v(KBr)cm-' : 1540,1368 
77X^ h;m/z : 248,250,252(M*,9:6:1) 



##tftJ2 6©£i£Kfto-£\ ##^J2 7~3 2 ©fl:£rtJ £ f# o 



IN 






27 


Civ. 


CI 

N C! 


NMR X^7HU<S(CDCI 3 )ppm:7.87(1H, 
dd,J=9.2.5Hz),8.06(1H.d,J=9Hz),8.24(1 

H,d,J=2.5Hz) 


28 




CI 

N CI 


NMR X^7HUS(DMSO-d 6 )ppm:2.62( 
3H,s).7.78(1H,dd,J=9,2Hz),7.96(1H,d.J= 
2Hz),8.05(1H,d,J=9Hz) 


29 


MeO^ 


CI 

N CI 


NMR 7^7HU <5 (CDCI 3 )ppm:4.01(3H. 
s),7.42(1 H.d. J=2.5Hz),7.55(1 H,dd,J=9,2. 
5Hz).7.99(1H,d.J=9Hz) 
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30 


0 

N 


CI 
N 




fffe&UGso-PrOH) 

mp,182-183°C 

Ttmfttir fit C 8 H,CI 2 N 3 0 2 
gfraiiC, 39.37; H, 1.24; N, 17.22 
HSfcfiC, 39.37; H, 1.02; N, 17.25 


31 


0 


6 


C 


$ J! ft tfc II ( n-H e x ane) 

mp,64-64.5°C 

5cfl##rfii C 9 H 8 CI 2 N 2 0 2 
SHiiC. 43.75; H, 3.26; N. 11.34 
ISil C, 43.77; H, 3.02; N, 11.44 


32 


0 


N 


N0 2 


iifcftfettitfclMn-Hexane) 

mp,94.5-95.5°C 

Ttmtttir fit C 8 H 6 CI 2 N 2 0 2 
lil C, 41.23; H, 2.59; N, 12.02 
HKfilC. 41.12; H, 2.64; N. 12.01 



#%0|J 3 3 

2 -^DD-3-- hP-4- [2- (N-MJ7x-jMfJV-4-h'^ l J 

2,4-v^OP-3--hD^y'J>22.6 g&t>"h 'Jxf^7^> 1 3 . 
0ml©N, N-y^fi^;bA7 * K 6 0 nlii^ zkft»fc#Ts 4- (2- 
TU^fr) -N-h'J7i^;Mf;i'^ l J^>23. 0g©N, N->7 

f;i/^A7; F4 0 ml Jgift£»TU iiST 1 «FH«fl i Ufco SJSJ5S^»t 

B^i?x^-;i/&^7K*An^s wmufci^s^fiaiL, stlx^^J:yif;n-r 

;i/Tji&#fc^LT> 2 6. 9 gCDStfeSSUfcfl feo N, N-y^WA7^ 
KfcRttx^OiBftfr&SISgl,-^ ib£2 2 3. 5-2 3 1°C (frM) ®n 

7C*^«f« C 35 H 33 C1N,0 ! 
III C, 72.84 ; H, 5.76 ; N, 9.71 
HKffl. C, 72.64 ; H.5.80; N, 9.82 



#%0|J3 3©^C$Eots #%0iJ3 4-6 0©<b£t)£'f§fco 
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m 


B 


R 3 


m 

1 


1*1±(llllSw;"SJK) 


34 


CI 




2 


Hfe^^(CH 2 CI 2 -iso-Pr 2 0) 
mp.1 96.5-1 99.5°C(#fl?) 
7E^t##rte C 35 H 32 CI 2 N 4 0 2 
SUfii C, 68.74; H, 5.27; N. 9.16 
HSHi C. 68.47; H, 5.31; N, 9.18 


35 


H 




1 


fSfe*SiH(MeOH-THF) 

mp,214.5-225°C(#fl?) 

Ttmftffife C 34 H 3 ,CIN 4 0 2 
Sinfit C, 72.52; H, 5.55; N, 9.95 
USUI C. 72.54; H, 5.62; N, 9.82 


36 


H 




3 


HfelS ii(MeOH-iso-Pr 2 C-) 

mp,1 76.5-1 83°C(#fl?) 

Ttmfttii fit C 36 H 35 CIN 4 0 2 
Slifii C. 73.14; H, 5.97; N. 9.48 
Hg&fii C. 73.33; H, 6.04; N, 9.36 


37 


H 


W» ■ WW M \ 


2 


Hfe*SH(MeOH) 
mp,1 28.5-1 29.5°C 
TcfUttfirfil C 23 H 25 CIN 4 0 2 
H Ira fit C, 65.01; H, 5.93; N, 
13.19 

51 fil C, 64.96; H, 6.03; N, 
13.27 


38 


H 


BocN^^i 


0 


HfelS H 1i(AcOEt) 
mp,199-202°C(#fl?) 
Ttm^mm C 19 H 23 CIN 4 0 4 

III C, 56.09; H, 5.70; N, 
13.77 

lil C, 56.04; H, 5.69; N, 
13.77 
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BocN 




m 


B 


W 




39 


CI 


CH 


Hfe^^(MeOH) 
mp,1 89.5-1 90.5°C 

TLmyrmm C 2l H 26 CI 2 N 4 0 4 

Sllli C. 53.74; H. 5.58; N, 11.94 
HSMi C, 53.61; H. 5.55; N, 11.67 


40 


Me 


OH 


ftfife£SII(MeOH) 
mp,185-186°C 

JL^sTTWllE C 22 H 29 t,IN 4 U 4 

UlSfi C, 58.86; H. 6.51; N, 12.48 
USSfil C. 58.72; H. 6.60; N. 12.39 


41 


MeO 


CH 


ft}ife£SJI(MeOH) 

mp,1 83.5-1 84.5°C 

7C^t##rfil C 22 H 29 CIN 4 0 5 
Strati C 56.83; H. 6.29; N, 12.05 
HSIfii C. 56.90; H, 6.34; N, 12.05 


42 


H 


N 


Hfe*SifB(AcOEt-Et 2 0) 

mp,157.5-161°C 

7C*##rfit C 20 H 26 CIN 5 O 4 
Slraii C, 55.11; H. 6.01; N, 16.07 
H&fit C. 55.18; H. 6.10; N, 15.86 
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## 


R 2 


R 3 




43 


CI 




Hfe^r B (AcOEt-iso-Pr 2 0) 

mp.133-134°C 

Ttmfttiifc C 2l H 27 CIN 4 0 4 
Sim® C, 57.99; H, 6.26; N, 12.88 
USSfti C. 57.99; H, 6.34; N, 12.85 


44 


Me 




Hfel^S(EtOH) 

m Pf 138-138.5°C 

7C^##riS C 22 H 30 N 4 O 4 
S^fil C, 63.75; H, 7.30; N, 13.52 
HSfcfil C, 63.70; H, 7.49; N, 13.44 


45 


CI 


1 Boc 


Hfe£t#JI(AcOEt-n-Heptane) 
mp,1 48.5-1 49°C 
5cf*t##ffilC 21 H 27 CIN 4 0 4 
IHI C, 57.99; H, 6.26; N. 12.88 


46 


CI 


Ol 


HfelSM(iso-Pr 2 0) 

mp,121-122.5°C 

7Cf?t##ffii C 21 H 2J CIN 4 0 4 
Slifil C, 57.99; H, 6.26; N, 12.88 
HSfcfil C 58.04; H. 6.32; N. 12.82 


47 


CI 




If fe^U X A#iH(MeOH-iso-Pr 2 0) 

mp,155-157°C 

jtrntttir fiS C 20 H 26 CIN 5 O 4 
Saiii C. 55.11; H, 6.01; N, 16.07 
H^fll C 54.92; H, 5.89; N, 16.00 
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NH 



M 


R 2 


R 3 


Y/J iT n*p an rcr / 


48 


CI 




Jtfe*SH.(MeOH) 

mp.176.5-177.5°C 

7Cfft##rfit C 20 H 25 CIN 4 O 5 
gtifil C, 54.98; H, 5.77; N, 12.82 
H&fil C. 54.85; H. 5.76; N, 12.86 


49 


CI 




Hfe£t#Hi(AcOEt-iso-Pr 2 0) 
mp.150-150.5°C 

itmftVife C 2 ,H 26 CIN 5 0 4 

Sa&fil C 56.06; H, 6.27; N, 15.57 
H&fit C. 55.92; H, 6.19; N, 15.59 


50 


Me 




Hfe*£H(AcOEt) 

mp,151-151.5°C 

Ttmfttii fit C 22 H 3 ,N 5 0 4 
Stifit C, 61.52; H, 7.27; N, 16.31 
H&fS C. 61.33; H, 7.14; N, 16.29 


51 


CI 




Hfe1»£H*ll(AcOEt-iso-Pr 2 0) 
mp,11 9.5-1 23°C 

Ttmfttiim. C 18 H 2I CIN 4 0 4 -1/4H 2 0 
Stalfit C, 54.41; H, 5.45; N, 14.10 
H&fit C, 54.60; H, 5.45; N, 14.19 



97 
93 



m 



R 3 — (CH 2 ) m 




m 



52 




(AcOEt-n-Heptane) 
mp,121-123°C 
5u§St##rfil C I6 H 19 CIN 4 0 3 
SfHit C 54.78; H. 5.46; N, 15. 
C. 54.70; H. 5.51; N. 15 
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53 




2 


Hfe^^(MeOH) 
mp.123-124°C 
Ttrnftttfe C 15 H l7 CIN 4 0, 
aiftfil C. 53.50; H, 5.09; N, 16.64 
C, 53.44; H, 4.94; N, 16.60 


54 


1 


3 


H?ife^B B H(MeOH) 

mp,163-164°C 

TL^^^fii C I6 H, 9 CIN 4 0 3 
Slftii C. 54.78; H, 5.46; N, 15.97 
H8fil C. 54.79; H, 5.36; N, 15.95 


55 




2 


5t»fe*6B(MeOH) 
mp.145-146°C 

Ttm^^fii C lt H„CIN 4 0 2 
Strafil C, 57.40; H, 5.72; N. 16.73 
C, 57.23; H, 5.75; N, 16.74 


56 




2 


Hfe*SJI(iso-Pr 2 0) 

mp.1 02.5-1 03°C 

TtfU^flHI C 15 H 17 CIN 4 0 2 
airafil C, 56.16; H, 5.34; N, 17.47 
Ultfit C. 56.14; H, 5.37; N, 17.41 









57 




(iso-Pr 2 0-n-Heptane) 
mp,96-98°C 

5E5f§##rfit C 20 H 25 CIN 4 O 4 
Strafil C. 57.07; H, 5.99; N, 13.31 
HSfcfit C, 57.04; H, 5.92; N, 13.26 

it^g [a] D 20 :-97.3° (c=0.1.DMSO) 


58 


BocM'^^i 

oiC 


^Hfe^ B a B(MeOH) 

mp,135-135.5°C 

TtmfttiT®. C 2 ,H„CIN 4 0 4 

Slfeii C, 57.46; H, 7.12; N. 12.76 
H&fit C, 57.33; H, 7.15; N, 12.74 
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59 


DOCIM 


NMR X^^h;U5(DMSO-d 6 )ppm:0.98(2H 

.q,J=12.5Hz).1.Z0-1.30(1H.m),1.41(9H,s).1. 

59(2H,d,J=12.5Hz).2.04(2H,quin,J=8Hz),2. 

60-2.72(4H.m),2.79(2H.t,J=8Hz),2.93(2H,t, 

J=8Hz),3.21(2H,q,J=6.5Hz),3.89(2H,d,J=12 

.5Hz).6.52(1H,t,J=6.5Hz) 

IR T^HU J/(liq.) cm"':1688,1526,136 

6 


60 


BocN' ""I 


*£fi£S.§i(iso-PrOH) 

mp,1 48.5-1 50°C 

TC^^ftffil C, 8 H 2S CIN 4 0 4 S 

Sfrafil C. 51.75; H, 5.71; N. 12.71 
US* fit C 51.64; H. 5.80; N, 12.69 



mm 6 1 

3 -7*5 J - 2 -f?uu- 4 - [2- (N- h ij7xzjMf;i/-4-t'^'J 

ttflS=y-ir;U- AtK»6 . 5 6 gM^ * ^ — ^ 2 2 . 3 ml Or Y 5 t h* d 
77>100ml «*t7K^T> Tk^fb*^^^ h U^A2 . 0 9 gfciSflDLfc 
& N 2 DO- 3 -x h o- 4- [2- (N- h U 7i-;Mf^-4 -t^ 
ij xfJV7^] >3 1 . 9 g©^ h7t h*a77>3 0 0 nl !&S 

$£JD;ifcol^Ts2kMSfc*£5iS:r h 'J "7A8. 3 5 g ft 4 a fc#W"T*MlD U 
^lUMflbfe. £Jfci&&»C*5 0 ml ^Jg*!l£il£U ttJft* 

r;i/©ig^*» H-fb^-tK -f v 7*o/v -j^y^f v 7*d fc!;ux— t^I/ 

SbSl 16-12 l*C©*fc«fefeg*ftfc-. 
7C*#*rflS C 35 H 35 C1N 4 
iillfl C, 76.83 ; H, 6.45 ; N, 10.24 



41 



WO 00/09506 



PCT/JP99/04381 



fl C, 76.74 ; H, 6.54 ; N, 10.17 






B 


R 3 


m 




62 


CI 




2 


Sife3£ll(EtOH) 

mp,197-198.5°C 

Ttmtttiife C 35 H 34 CI 2 N 4 
airafiC, 72.28; H, 5.89; N, 9.63 
HSIiiC, 72.45: H, 6.17; N. 9.34 


63 


H 




1 


NMR T.^^hJU5(DMSO-d 6 )ppm:1.20-1. 

45(3H.m),1 .49(2H.q, J=1 1 .5Hz),1 .72(2H.d. J 

=1 1.5Hz).3.18(2H.t.J=7Hz),4.89(2H.s),5.09 

(1H,t.J=7Hz),7.14(3H.t.J=7.5Hz).7.27(6H,t 

. J=7.5Hz),7.35-7.45(8H.m),7.66(1 H.d, J=8 

Hz).7.99(1H,d,J=8Hz) 

IR^^hJl, z/(liq.) cm-':3356.3056 


64 


H 


1 ^ 


3 


fcfettSGso-P^O) 

mp,149-158°C 

jtmftttm C 36 H 37 CIN 4 
SUfil C. 77.05; H, 6.65; N, 9.98 
USSitC. 76.93; H. 6.81; N, 9.97 


65 


H 




2 


NMR 7.^<7h;U5(CDCI 3 )ppm:1.20-1.50( 
3H.m).1 .60(2H,q, J=7.5Hz),1 .66(2H.d. J=1 1 
Hz),1.94(2H.U=1 1Hz).2.88(2H,d.J=1 1Hz). 
3.27(2H,q.J=7.5Hz).3.49(2H.s).3.79(1H,t,J 
=7.5Hz).4.06(2H.brs),7.20-7.35(5H,m).7.4 
5(1 H,td,J=8.1 .5Hz).7.49(1 H.td. J=8.1 .5Hz), 
7.74(1 H,dd.J=8,1.5Hz),7.89(1H.dd.J=8.1. 5 

Hz) 

IRX^hJU/Oiq.) cm-':3360 
I TXX^HU m/z:394,396(M\3:1) | 
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BocN 




m 


B 


W 


m 




66 


H 


CH 


0 


&fe$SH.(AcOEt-iso-Pr 2 0) 

mp,167-167.5°C 

5c^t##rfit C 19 H 2S CIN 4 0 2 
SlUHS C. 60.55; H, 6.69; N. 14.87 
H&fit C 60.47; H. 6.83; N, 14.81 


67 


CI 


CH 


2 


r H (iso-Pr 2 0) 

mp,154-155.5°C 

7E§?t##rffi C 21 H 28 CI 2 N 4 0 2 
aHH C, 57.40; H, 6.42; N. 12.75 
Hf&fil C. 57.31; H, 6.37; N, 12.69 


68 


Me 


CH 


2 


*Sfe$£lB(iso-Pr 2 0) 

mp.129-129.5°C 

7Cift##T fil C 22 H 31 CIN 4 0 2 
Sliii C, 63.07; H. 7.46; N. 13.37 
H&fl C, 63.02; H. 7.56; N, 13.33 


69 


MeO 


CH 


2 


mp,1 40.5-1 41°C 

TtfftMfil C 22 H 3l CIN 4 0 3 
Stifil C, 60.75; H, 7.18; N, 12.88 
USUI C, 60.61; H, 7.17; N, 12.81 


70 


H 


N 


2 


NMR X<<^h;U S (CDCI 3 )ppm:1.14(2H,qd,J=1 
2,3Hz),1 .40-1 .48( 1 1 H,m),1 .50-1 .70(5H,m).2.67 
(2H.t,J=12Hz).3.40(2H.t,J=7.5Hz),4:07(3H,brs). 
7.39(1H,dd,J=8.5,4.5Hz),8.29(1H,dd.J=8.5,2Hz) 
,8.91(1H,dd,J=4.5,2Hz) 
[R 7.<-<£HU V (liq.) cm"':3344.2928,1 694 
f TXX^MU m/z:405,407(M\3:1) 
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m 


R 2 


R 3 




71 


CI 




&"fel£ali(AcOEt-iso-Pr 2 0) 
mp,1 15.5-1 16°C 
ftmfttirfe C 21 H 2 ,CIN 4 0 2 

S^mflS P R? 9Q- H 7 ??• N 13 84 

J^P DM US. ^-», U£.£J, II, /.£.£., IV, lO.Ot 

USeiil C, 61.99; H. 7.28; N, 13.73 


72 


Me 


BocN^^i 


&fe*£H(iso-Pr 2 0) 
mp.132.5-134.5°C 
Ttmfttfi fit C 22 H 32 N«0 2 

nBff US 00. /£, n, 0.0*7, in, it.j/ 
f£&fil C 68.65; H, 8.65; N, 14.48 


73 


CI 


a 

IN 

Boc 


(iso-Pr 2 0-n-Heptane) 

mp,108-110°C 

TE^^ttffil C„H,.CIN.O, 
SsHi C 62.29; H, 7.22; N, 13.84 
HSfcffi C, 62.18; H, 7.42; N, 13.81 


74 


CI 




&fe$SH(iso-Pr 2 0) 

mp,104-106°C 

5c^##ffit C 21 H 29 CIN 4 0 2 
SUfil C, 62.29; H, 7.22; N, 13.84 
HSMit C. 62.11; H, 7.35; N, 13.79 


75 


CI 




SSfe^'J XAttlB(AcOEt-iso-Pr 2 0) 

mp,128-128.5°C 

Ttmfttixfe C 20 H 2S CIN 5 O 2 
SUfil C, 59.18; H, 6.95; N. 17.25 
HSlft C. 59.16; H, 6.84; N. 17.15 
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R 2 


R 3 




76 


CI 


' 1 


NMR X^<^h;U<5(CDCI 3 )ppm:1.47(9H,s),1. 
78(2H,q, J=6Hz),2.69(1 H,brs),2.99(1 H,brs).3. 
30-3.40(1 H,m),3.50-3.55(1H,m).3.55-3.70(2 
H,m),3.75-4.05(3H.m),4.27(2H,brs),7.40-7.5 
0(2H.m),7.80(1 H,d.J=7.5Hz).7.90(1 H,d.J=7.5 
Hz) 

IRX'^Mbl'fliq.) cm -l :3356,1696 
77X^^h;b m/z:406.408(M\3:1) 


77 


CI 


BocHN 


NMR X^^HU5(CDCI 3 )ppm:1.40-1.55(2H 
,m),1.46(9H.s),2.00-2.05(2H,m),2.1 5-2.25(2 
H.m),2.45(2H.t.J=5.5Hz),2.80-2.90(2H,m).3.3 
5(2H,t,J=5.5Hz),3.53(1 H,brs).4.34(1H,brs).4. 
49(1H,brs),7.40-7.50(2H.m),7.85-7.90(2H.m) 
IRX^^h^Uvdiq.) cnT':3356.1694 
7XX^^h;i/ m/z:419,421(M\3:1) 


78 


Me 


BocHN ^^^^ 


NMR X^^h;U<5(CDCI 3 )ppm:1.40-1.60(2H 
,m).1.46(9H.s),2.00-2.10(2H.m).2.10-2.25(2 
H,m).2.46(2H.t.J=5.5Hz).2.64(3H.s),2.85-2.9 
0(2H.m),3.25(2H.t,J=5.5Hz).3.54(1 H.brs).4.1 
3(2H,brs),4.49(1 H,brs),7.39(1 H,t, J=8.5Hz),7. 
44(1H.t.J=8.5Hz).7.89(1H,d,J=8.5Hz).7.91(1 
H,d.J=8.5Hz) 

IRX^M/l/Oiq.) cm -, :3352.1704 
7XX^^H1/ m/z:399(M*) | 
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R 3 — (CHz),,, 




1 4&:fe 

m 


R 3 


m 


J a ■ ■ m - ■ A mm* % | A M. \ 1 


79 


Boc 


2 


HfettittS(AcOEt-iso-Pr 2 0) 

mp,104-105°C 

7C*##T® C 20 H 27 CIN,O 2 
SSsmfiS C 6145- H 6 96* N 14.33 I 
USHIC, 61.49; H. 6.81: N, 14.35 

JtJ£3fc£ [a] 0 20 : -20.9° (c=0.1. DMSO) 


80 




2 


4gfe^ B B B(iso-Pr 2 0) 
mp,96.5-99°C 

5cfil##Hi C 18 H 23 GIN 4 0 2 
SUfilC. 59.58; H. 6.39; N, 15.44 
S?l4fi& O 59 30- H 6 67- N 15 30 i 


81 




2 


SSfe^BKAcOEt) 

mp,126-128°C 

7E3H##Hi C l6 H 2l CIN 4 0 
SlUtC. 59.90; H. 6.60; N. 17.46 
^gMiC. 59.71; H. 6.87; N, 17.32 


82 




2 


NMR X*$hJU 6 (CDCI,)ppm:2.49(2H.t J=5H 
z),2.50-2.60(4H,m),3.30-3.40(2H.m).3.75-3.85( 
4H,m),4.39(1 H,brs),4.50(2H,brs).7.44(1 H.td. J= 
8.5,1 Hz).7.48(1H.td,J=8.5,1Hz),7.89(1 H.dd, J=8. 
5,1 Hz),7.91(1 H,dd,J=8.5,1 Hz) 
IRX^^7hJUl/(liq.) cm H :3348 


83 




3 


NMR X^MU 6 (CDCI 3 )ppm:1.89(2H,quin,J= 
6Hz),2.45-2.60(4H,m),2.63(2H,t,J=6Hz).3.30(2 
H.t,J=6Hz),3.78(4H.t,J=4.5Hz).4.50(3H,brs).7.4 

4( 1 H,td. J=7.5,1 Hz),7.47(1 H,td, J=7.5, 1 Hz),7.83( 
1 H.dd, J=7.5.1 Hz),7.90(1 H.dd, J=7.5,1 Hz) 
[RX^HUr/Oiq.) cm ':3344 
7XX^^hil m/z:320.322(M\ 3:1) 
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m 


R 3 




84 




NMR X^NU<5(CDCI 3 )ppm:1.45-1.60(2H,m),1.60-1. 

=5Hz).4.31(1H.brs).4.67(2H,brs),7.44(1H.td.J=7,1Hz),7.4 
7(1H,td,J=7,1 Hz),7.87(1 H.dd,J=7.1 Hz),7.94(1 H,dd,J=7,1 
Hz) 

IR X^HU 1/ (liq.) cm-':3432.3340 
TXX^h/U m/z:304,306(ivr,3:1) 


85 




NMR7>^^h;U5(CDCI 3 )ppm:1.80-1.90(4H.m),2.57(2H, 
t,J=5.5Hz),2.60-2.70(4H,m),3.40(2H,t,J=5.5Hz),4.27(3H, 
brs).7.43(1 H.td, J=7.5,2Hz),7.46(1 H,td,J=7.5,2Hz),7.87(1 
H,dd,J=7.5.2Hz),7.93(1H,dd,J=7.5.2Hz) 
IRTr^hJUvOiq.) cm-':3436,3348 
"7XX-<<7h;U m/z:290,292(M + ,3:1) 









86 




&fe$£JI(iso-Pr 2 0) 

mp,130.5-131.5°C 

7L^^*ffi|C 21 H33CIN 4 0 2 
SUfil C, 61.67; H, 8.13; N, 13.70 
HgSfit C, 61.52; H, 8.29; N, 13.65 


87 


N CI 


$lfe3$JI(CICH 2 CH 2 CHso-Pr 2 0) 

mp,141.5-142.5°C 

5c3*t##rfit C 20 H 3l CIN 4 O 2 
Sl&fii C, 60.82; H, 7.91; N, 14.19 
HS?fi C, 60.63; H, 7.60; N, 14.03 



47 



WO 00/09506 



PCT/JP99/04381 



88 




Kfe*SH(AcOEt) 
mp,168-169°C 
7cm»«ffil C 19 H 27 CIN 4 0,S 
SUfiS C. 55.53; H, 6.62; N, 13.63 
SHt C. 55.54; H, 6.87; N, 13.63 



mm i 

4-truu- 1 - [2 - (N - h U7i-;Mf;i/-4-t^ l J^l/) x^;i/] 
-lH-^f^V [4, 5-c]*yu> 

3-7^;-2-^dd-4- [2- (N-h'J7i-iM^-4-^ l J 
if;i/7^ y] > 1 9 . 9g, ^h^if;i/24. 1 ml W 



p-Hbx>7.;i/*>^---7k*n$)0. 6 8g©hJH>2 0 0 ml 6 ftM 

l!^ 229-234. 5°C ©*5&)igJ|£f#fco 

7C&#*ffll C 36 H 33 C 1 N 4 

IftB C, 77.61 ; H, 5.97; N , 10.06 



m C, 77.50 ; H, 5.98 ; N, 9.95 



mmm 2 

4-7PD-2- h 'J7MD^f;V- 1 - [2- (N-F'J7i-;i//f;v 
-4-^'Jyil/) x^;u] - lH--f [4, 5-c] *J U> 

3-7^;-2-^dd-4- [2 - (N - h 'j7x~;Mf^-4-^'J 

y ] 3V 'J >2. 5 0gaVh'Jxf;i/7^>0. 7 6 ml ©ft* 
*rh7kKD77>60nl ?K^T. h 'J n 0.63 

ml ©IStKt 1 h7hKD77>40il »»*»T iSt 2 l$IHK#L;fc. fi 
J&?I^^e)^?:giU,Mt7KStJ c tS*n«7K^7 u h U ^A7kjg$£inx.> 
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g£Lfco »6tifciKltfeH^3. 0 3 g&t>'p-b;i/x>;ui,*>i£--7j<» 

o. 3 o go h;i/^> l o o mi ^fiis 2 oisigssfcLfco smi^ssi, 

NMR^^^ h;i/ (5(DMS0-d 6 )ppm : 1.35-1.55(3H,m), 1.59(2H,q, J=llHz),1.77( 
2H,d J J=llHz),1.80-1.90(2H,m),2.98(2H,brs),4.75(2H,t,J=8.5Hz),7.17(3H,t,J 
=8Hz),7.30(6H,t,J=8Hz),7.41(6H,brs),7.84(lH,td J J=7.5,2Hz),7.87(lH > td,J=7 
.5,2Hz),8.16(lH,dd,J=7.5,2Hz),8.34(lH,dd,J=7.5,2Hz) 

4- [2- (4 2 - 7x-;i/- lH-f ***V [4, 5-c] 

4- [2- [ (3-T^y-2-p<^;b^y u >-4->oi>) T^y] x^;H 

- 1 -fcT^'J i/>ii)l#>Wt tert-7>;i/0 . 6 5g, ^>X7il/rtF0. 2 
9gW2, 3-y^DD-5, 6-^2/7^-1, 4-^>V^y>0. 08 

*ntzo &e>ti1zfm%, »8i^-n-^^> (1:1) 

UTO. 5 5 g©M£HU££f#fco ^ V7*o £;i/x~ T^l/fr^S^ilLTs ill 
;±U4 6~14 6. 5 •CO«S6Jgil*»fco 

7ClR^«f«l C 29 H 34 N 4 0 2 

&iHI C, 74.01 ; H, 7.28; N, 11.91 
HSMI' C, 73.95 ; H,7.54; N, "11.84 

H» l~3©£i£tc&oT. «0'J4~7 2 (Dit&MZmtzo 
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Ph 3 CN 




(CH2) mv 




m 


R' 


B 


m 




A I 


U I 




i 
i 


&fe*SH(MeOH) 
mp.232-239°C(#fl|) 

7u?n 71 V\ 112. <->3 5 n3|UiiM4 | 
Slifll C 77.40; H. 5.75; N. 10.32 
HS?fil C. 77.35; H. 5.79; N, 10.19 


c 

5 1 


Ph 


Li 

n 


i 


;^Hfe$S^(AcOEt) 
mp,165-168 0 C(#<!*) 

Sliit C, 79.53; H, 5.70; N, 9.05 
H&fiM C, 79.29; H. 5.74; N. 9.05 


6 


H 


CI 


2 


SlfeHSifKMeOH) 

mp.266-268°C(#fl?) 

TC^^flf fit C,cH,,CI,N« 
Slraii C, 73.09; H, 5.45; N. 9.47 
HSifiS C. 73.15; H, 5.54; N. 9.41 


7 


Ph 


H 


2 


ijfcHfe*£l?.(CH 2 CI,-EtOH) 

mp,246.5-249°C 

Timfttiim C„H 37 CIN 4 
Strafi! C, 79.66; H, 5.89; N, 8.85 
Hifcfit C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


**fe$£JI.(AcOEt) 

mp,227.5-231°C(#fl?) 

Ttm'Attm C„H 3S CIN 4 -1/4H 2 0 
WWife C, 79.24; H, 6.11; N, 8.60 
H^fil C, 79.26; H, 6.09; N, 8.55 
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m 


R* 


B 


R A 


m 




9 


H 


■ i 1 


Bn 


2 


Stfe$SJI(AcOEt) 
mp,1 24.5-1 25°C 

7cm5r«rM C 24 H 25 CIN 4 j 
SUfil C, 71.19; H, 6.22; N. 13.84 
Hlfcii C, 71.22; H, 5.97; N. 13.79 


10 


Ph 


H 


Boc 


0 


*»fe$£||(AcOEt-MeOH) 

mp,250-255°C(#fl?) 
7C^#W11 C 26 H 27 CIN 4 0 2 
Strafil C. 67.45; H. 5.88; N, 12.10 
C, 67.42; H. 5.88; N, 12.02 


i 1 1 


M 


M 


DOC 


o 
C 


*Sfi$£JIi(AcOEt) 

mp.188-189°C 

4/Tlla t» 22 n 27 L»iiM 4 u 2 
SaHi C, 63.68; H. 6.56; N. 13.50 
H&fii C, 63.45; H. 6.60; N, 13.40 


12 


Ph 




Boc 


2 


**fe*SifQ(AcOEt) 

mp,192-193°C 

7C3£»#r fit C 28 H 30 CI 2 N 4 O 2 
Sftfil C 64.00; H, 5.75; N, 10.66 
HSfcfit C. 64.04; H. 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


&£fi*SHi(AcOEt) 

mp,1 82.5-1 83.5°C 

Ttm^m. C 29 H„CIN 4 0 2 
Stmfit C, 68.97; H, 6.59; N. 11.09 
HSIfil C. 68.91; H. 6.41; N. 1 1.06 
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m 



B 



14 MeO 



W 



&fe*S!l(AcOEt) 
mp.l 88.5-1 89.5°C 
Ttmfttixfe C 29 H 33 CIN 4 0 3 
CH I Slim {I C, 66.85; H, 6.38; N, 
10.75 

fit C, 66.70; H, 6.42; N, 

10.70 



15 



H 



StfeHSIMMeOH) 
mp.225.5-227.5°C(#fl?) 
Ttmtttii fit C 27 H 30 CIN 5 O 2 
N I iilC, 65.91; H. 6.15; N, 
14.23 

USUI C, 65.85; H, 6.21; N, 
14.21 



16 



H 



BocN 




&fe$SI!i(AcOEt-n-Heptane) 
mp.159-16rC 
Ttmfttiife C 28 H 3l CIN 4 0 2 
CH I IH1 C, 68.49; H, 6.36; N, 
11.41 

1^1 C, 68.36; H. 6.27; N. 
11.37 



17 



H 




CH 



*Sfe^f B (AcOEt-iso-Pr 2 0) 
mp,1 54.5-1 56°C 
jtmM&im C 28 H 3l CIN 4 0 2 

Slifil C. 68.49; H, 6.36; N, 
11.41 

III C, 68.59; H, 6.15; N. 
11.38 
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&tfe£SH(AcOEt) 










mp.1 66.5-1 67.5°C 










Ttmftn C 28 H 31 CIN 4 0 2 


18 


H 




CH 


M Ira fit C, 68.49; H, 6.36; N, 








11.41 

USSfil C, 68.50; H. 6.43; N, 
11.32 




USB 


R 


R 


A f, m J jl / ~t~ <y-4- cq «^» JL44- \ 


19 


CI 




a&fe«*tttS(AcOEt) 

mp.1 86.5-1 87.5°C 

TtfU^tfrli C 27 H 30 CIN 5 O 2 
Sifflfl C, 65.91; H, 6.15; N, 14.23 
HSfcfit C. 65.97; H, 6.31; N. 14.18 


20 


CI 




iSfe^^(MeOH) 
mp,1 95.5-1 96.5°C 

TcfSttfflrfi C 27 H 29 CIN 4 0 3 
Utrafil C, 65.78; H. 5.93; N, 11.36 
USUI C. 65.73; H, 5.86; N, 11.38 


21 


CI 




SifeSiS H(AcOEt-iso-Pr 2 0) 

mp,191.5-192°C 

Ttmfttiife C 28 H 32 CIN 5 0 2 
Strait C, 66.46; H, 6.37; N, 13.84 
USSfil C. 66.42; H, 6.33; N. 13.69 


22 


Me 


BocHN^/v. 


&fe££H(AcOEt-iso-Pr 2 0) 
mp.1 64.5-1 65°C 
Ttmfttii fit C 29 H 35 N s 0 2 
SSftit C. 71.72; H, 7.26; N, 14.42 
C 71.40; H, 7.24; N, 14.28 
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R 3 — (CHz) 






R' 


R 3 


m 




23 


Ph 


Ch 


2 


*Sfe*£JI(AcOEt-iso-Pr 2 0) 

mp,185-188°C 

Ttm^tfim C 25 H 25 CIN 4 0 2 
SUfil C, 66.88; H, 5.61; N, 12.48 
HSllE C, 66.59; H, 5.63; N, 12.45 


24 


Ph 


Ho r^ 


2 


&Sfe*SJI(iso-PrOH) 

mp,164-170°C 

5cl£#flHl C 23 H 23 CIN 4 0 
Strati C 67.89; H, 5.70; N, 13.77 
SH*fiI C, 67.62; H, 5.71; N, 13.63 


25 


Ph 




2 


^H^fe^^(AcOEt) 
mp,182-183°C 

; 7Ef£##HI C 22 H 2 ,CIN 4 0-1/4H 2 0 
SlnSt C, 66.49; H. 5.45; N. 14.10 

^E£4i& f RK 9R- M R SO- M 14 03 


26 


H 




3 


$*Sfe*SH.(AcOEt) 

mp.1 30.5-1 31. 5°C 

Tbmfttirm C l7 H t9 CIN 4 0 
Stifil C 61.72; H, 5.79; N, 16.94 

US*® C, 61.72; H, 5.76; N, 16.90 


27 


Ph 




3 


3fc»fe£&(MeOH) 
mp,1 83.5-1 84.5°C 
Ttmfttiim C 23 H 2 ,CIN 4 0 

SltlS C, 67.89; H, 5.70; N. 13.77 
| HS&fiS C, 67.91; H, 5.66; N, 13.80 
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R 3 — (CHs) 




1 H1& I 

m 


R' 


R 3 


m 




28 


H 


n 


2 


&*afe*SH(iso-Pr 2 0) 

mp,105-105.5°C 

^mtttfrfit C, 7 H I9 CIN 4 
lit C, 64.86; H, 6.08; N. 17.80 
^Sxlla O, 04.00, n, d.i I, iM f \ i.i c i 


29 | 


Ph 




2 


$t§fe$SHi(MeOH) 

mp,226-227°C 

Ttm'AtiT fit C 23 H 23 CIN 4 
SSUfi C. 70.67; H. 5.93; N, 14.33 
S?Hfit C 70 44- H 5 96- N 14.29 


30 


H 




2 


NMR 7>^^h;U5(CDCI 3 )ppm:1.80-1.9 
0(4H.m).2.58-2.76(4H,m),3.14-3.22(2H. 
m),4.78-4.91(2H,m).7.68(1 H.t,J=6.5Hz), 
7.72(1 H.t, J=6.5Hz),8.1 3(1 H.s),8.22(2H.d 
,J=6.5Hz) 

TXX^HU m/z:300.302(M\3:1) 


31 


Ph 




2 


;ifciife&H(MeOH) 

mp,191-192°C 

Tcl^flrfl C 22 H 2I CIN 4 
StSifi C, 70.1 1 ; H. 5.62; N. 1 4.87 
H&fit C. 70.00; H. 5.65; N, 14.86 
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32 




N 

Boc 




33 



BocN 



NMR X^HU 6 (DMSO-d 6 )ppm:0.9 
9(3H,brs),1 .32(3H,brs).1 .68(2H,brs),2. 
1 3(1 H,brs),2.49(9H,s).4.62-4.72(2H,m 
),7.60-7.67(3H,m),7.74-7.82(4H,m),8. 
1 3(1 H.dd, J=8,1 .5Hz).8.42(1 H,d, J=8Hz 
) 

IR X^HU V (KBr)cm"':1 690 
7^X^^h^ m/z:476,478(M*.3:1) 
tfc&ftJg [«] D 20 : -60.2° (c=0.1, 
DMSO) 




&fe!!£JI(AcOEt) 
mp,215-218°C(#fl?) 
Tbmfttiife C 28 H 35 CIN 4 0 2 
SaSfit C, 67.93; H. 7.13; N, 11.32 
:&{jg C, 67.70; H. 7.17; N, 11.23 



BocN 



34 




BocN 



35 



*Sfe&JI(MeOH-iso-PrOH) 
mp,185-188°C 
7C^^*fii C 27 H 33 CIN 4 0 2 
Ssrafil C 67.42; H, 6.91; N, 11.65 
;g&d C, 67.31; H, 6.66; N, 11.57 




iBfe&IKAcOEt) 
mp.199-200°C 
7tmfttir fit C 2S H 2S CIN 4 0 2 S 
SUA! C 62.83; H. 5.88; N, 11.27 
;i£fit C, 62.74; H. 5.83; N, 11.16 
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BocN 




m 


R' 




36 


Me 


mp.202-203°C 

Tcf^tirfit C 23 H 29 CIN 4 0 2 
Strafit C. 64.40; H, 6.81; N, 13.06 
Unfit C, 64.39; H, 7.04; N, 12.95 


37 


n-Bu 


?Rt ci BB^MCUll ISO rr 2 U; 

mp.l 59.5-1 60.5°C 

Tcitttflrfil C 26 H 35 CIN 4 0 2 
SHI! C, 66.30; H, 7.49; N, 11.89 
HilfitC. 66.16; H, 7.53; N. 11.82 


38 


a 


^-ft jfeS S(iso-PrOH) 
mp,174-175°C 

5tf?i##rfit C 28 H 37 CIN 4 0 2 -1/4H 2 0 
JUnfS C. 67.05; H. 7.54; N, 11.17 
H&ffi C. 67.08; H. 7.47; N, 10.92 


39 


Bn 


^lfe^ra(AcOEt-iso-Pr 2 0) 

mp,165-166.5°C 

TC^^ffifil C 29 H 33 CIN 4 0 2 
gtrafit C, 68.97; H, 6.59; N, 11.09 
H^fil C. 68.93; H, 6.72; N, 10.99 


40 




*£fe*£S(AcOEt) 

mp,219-220.5°C(#fl¥) 

7cit##rfil C 30 H 33 CIN 4 O 2 -1/4H 2 O 
Saifit C. 69.08; H, 6.47; N. 10.74 
Unfit C. 69.25; H, 6.41; N. 10.69 
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BocN 




m 


R' 




41 i 


rV 


Sllfel^S(MeOH) 
mp.137-142^ 

7C^##ffiS C,,H33CIN 4 0 2 -1/2H 2 0 
Salli C, 67.76; H, 6.67; N, 10.90 
HSHS C, 67.82: H, 6.49; N, 10.92 






t£fe*Sl.(MeOH) 

mp,1 53.5-1 57°C 

7C*##rS[ C,.H,,CIN,0, 
Slnffi C, 66.85; H, 6.38; N, 10.75 
HS&fit C, 66.84; H. 6.54; N, 10.78 


43 




*lfe*g B s H (AcOEt) 
mp,160-161°C 

Ttmfttfm C 28 H 30 CIFN 4 O 2 -1/8H 2 O 
HlHil C, 65.78; H. 5.96; N. 10.96 
HSIM C. 65.57; H. 5.67; N, 10.94 


44 




*8fe»£t#i?B(AcOEt-n-Heptane) 

mp,180-182°C 

TtmfttiT m C„H 30 CIFN 4 O 2 
SlUil C. 66.07; H. 5.94; N. 1 1.01 
Hi£fit C, 66.10; H, 5.71; N. 1 1.06 


45 




«Sfeg^(AcOEt-iso-Pr 2 0) 
mp,126-129.5°C 
Ttmfttir fl C 28 H 30 CIFN 4 O 2 
Slfifil C. 66.07; H, 5.94; N, 11.01 
| HSMi C. 66.06; H, 5.76; N, 11.01 
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BocN 




m 


R' 




46 


F 
F 


*&fe$Sifl(iso-PrOH) 

mp,199.5-200°C 

5E*#*Ht C 28 H 27 CIF 4 N 4 0 2 
SIHI C, 59.74; H. 4.83; N, 9.95 
HSHi! C, 59.61; H. 4.89; N. 9.90 


47 


F 
F 


&fe$SH.(iso-PrOH) 

mp,216.5-217.5°C 

Tcffttfflffi! C 28 H 26 CIF 5 N 4 0 2 
Slrafig C, 57.89; H, 4.51; N, 9.64 
H&fit C. 57.88; H, 4.56; N. 9.62 


48 


j X) 


StfeSSJICAcOEt) 

mp.199.5-200.5°C 

7CfH##rfii C 27 H 30 CIN 5 O 2 
Stifil C, 65.91; H, 6.15; N, 14.23 
H&fil C, 65.77; H, 5.99; N, 14.25 


49 


JO 


(AcOEt-n-Heptane) 

mp,182-183°C 

7cl*t##rfit C 27 H 30 CIN 5 O 2 
StrafiM C, 65.91; H, 6.15; N, 14.23 
HSfcfi C, 65.95; H. 6.26; N, 14.24 


50 




Mfe^'jXAftlKAcOEt) 

mp,213-214°C 

TtmftW C 2J H 30 CIN 5 O 2 
££& C, 65.91; H, 6.15; N, 14.23 
SUfcfil C, 65.87; H, 6.20; N. 14.23 | 
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BocN 


1 


m 


R' 




51 




&$fe&Hi(MeOH) 

mp,179-186 C 

Tt^Mfil C 29 H 33 CIN 4 0 2 S 
SIHI C, 64.85; H, 6.19; N. 10.43 
HSfclt C. 64.82; H, 6.45; N, 10.37 


52 




&fe*SJI(iso-PrOH) 

mp.203-203.5 C 

5ciSi##rfiI C 29 H 30 CIF,N 4 O 2 
SUfil C, 62.31; H. 5.41; N, 10.02 
H&fi! C, 62.24; H, 5.42; N. 9.99 


53 




$Sfe$SH(AcOEt) 

mp.224-225 C 

5cm»«rfil C 34 H 35 CIN 4 0 2 
Slifil C, 72.01; H, 6.22; N. 9.88 
H&tii C. 72.02; H. 6.21; N, 9.92 


54 


XT 


&&3£H(iso-PrOH) 

1Q7_1QQ 0 P 

TclSttf Urfl C 34 H 3S CIN 4 0 3 
SUfil C, 70.03; H. 6.05; N. 9.61 
HSfcfil C, 69.83; H, 6.08; N. 9.58 


55 


p 


*Sfe*SH(MeOH) 
mp,1 96.5-1 97°C 
TCfttMfil C 2S H 29 CIN 4 0 3 
Sttil C, 64.93; H, 6.08; N. 11.65 
| HSIfil C. 64.83; H. 6.27; N. 11.69 
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BocN 




1 HffiE I 

m 


Ft' 






56 ! 




Me 


&StfeS£Jli(iso-PrOH) 
mp.l 85.5-1 86°C 

SlrafiS C, 70.41; H, 7.00; N, 12.16 
HHM C. 70.32; H. 7.19; N. 12.13 


57 




CI 


*&fe$£iii(MeC-H) 
mp,151.5-153°C 

7E3t5t#rfiI C 26 H 29 CIN 4 0 2 S j 
Simfil C. 62.83; H, 5.88; N, 11.27 
HSMI C, 62.77; H. 6.01; N, 11.24 


Do 




IVIC 


;jfcftfe*£JI(iso-PrOH) 
mp,1 81.5-1 82.5°C 

TT^4>i}fflS C ,H.-N.O.S 1 
Salfil C, 68.04; H, 6.77; N, 11.75 
flSMi C, 67.86; H, 6.99; N, 11.63 


59 


p 


CI 


Hfe*SII(AcOEt) 

mp.l 97-1 98°C 

7C§*i##r fil C 25 H 28 CIN 5 0 2 S 
Sltlfit C, 60.29; H, 5.67; N, 14.06 
HgSfit C, 59.98; H. 5.54; N, 13.84 


60 


p 


Me 


fS-fe$SII(AcOEt-iso-Pr 2 0) 

mp,191-193°C 

5cfH##rfil C 26 H 31 N 5 0 2 S 
111 C, 65.38; H. 6.54; N, 14.66 
H&fil C, 65.34; H, 6.53; N, 14.43 | 
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BocN 




N Me 



1 HJ£ 
W 


R' 




61 




NMR X^NU d (CDCI 3 )ppm:1.06-1.09(2H.m),1 

.30-1.40(1H,m),140-1.45(2H,m),1.44(9H.s).1.82 

-1 .90(2H,m),2.55-2.62(2H,m).3.05(3H,s),4.00-4.1 

0(2H,m).4.62(2H,tJ=7.5Hz),7.27-7.30(2H,m),7.61 

(1 H,t.J=7Hz),7.67-7.71 (3H,m),8.1 4(1 H,d, J=7.5Hz 

),8.24(1H,d f J=7.5Hz) 

IR hJU V (KBr)cm ':1 692 

TXX^HU m/z:488(M*) 


62 


F 


SSfefSIKAcOEt) 

mp,195-196°C 

TCffttttfr IS C„H„F 5 N 4 O l 
SSnii C 62.14; H, 5.21; N, 9.99 
HSIfS C, 62.07; H, 5.25; N, 9.94 . 


63 




j ;&ftfe*£re(AcOEt) 

mp,1 99.5-200.5 C 

Ttmftffife C 28 H 33 N 5 0 2 
SliBfi C 71.31; H. 7.05; N. 14.85 
USSfiS C. 71.37; H, 7.14; N, 14.83 


64 


La CFs 


&Sfe*SJI(MeOH-is<>-Pr 2 0) | 

mp.1 77.5-1 79°C 

7tmft$T fit C 30 H,3F 3 N 4 O 2 
Safifit C. 66.90; H, 6.18; N. 10.40 
H&fil C, 66.89: H, 6.08; N, 10.37 


65 




&*lfe*SHi(AcOEt) 
mp.1 93-1 94°C 

5cifl##Hi C 27 H 33 N 5 0 2 

Sfmfil C, 70.56; H, 7.24; N, 15.24 
j H&fil C, 70.61; H, 7.16; N, 15.21 | 
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BocN 




HAS 

m 


R' 


R 2 




66 


HN^ 


CI 


&Sfe££JI(EtOH) 

mp,240-241°C(#fl¥) 

7tmfttiT fil C 25 H 29 CIN 6 0 2 
Slfflfil C 62.43; H, 6.08; N. 17.47 
USSfit C, 62.49; H, 6.02; N, 17.51 


67 




Me 


Hfe&IKEtOH) 

rr>r\ 99Q R-OQf)^ ( &2 ^ 

mp.zzo.o ZJU U^TJ Jtt/ 

5cf^#fii C 26 H 32 N 6 0 2 
Sfifil C, 67.80; H, 7.00; N, 18.25 
H&fil C. 67.72; H. 6.93; N, 18.24 


68 


P 


Me 


NMR ^^HU <5 (CDCI 3 )ppm:1.10-1 .20(2H,m),1 
.46(9H,s),1.40-1.60(3H,m).1.90-1.98(2H,m),2.60- 
2.70(2H,m).3.04(3H.s).3.86(3H.s).4.05-4. 1 5(2H,m 
),4.74(2H.t. J=8Hz),6.30(1 H.t. J=2.5Hz),6.52(1 H.d. 
J=2.5Hz),6.88(1H,s).7.60(1H,t,J=8Hz),7.67(1H,t.J 
=8Hz),8.1 6(1 H.d. J=8Hz),8.23(1 H.d. J=8Hz) 
IR T^^HU V (KBr)cnrf':1688 
TXX^HU m/z:473(M*) 
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m 


R' 


R 2 




69 


A 

/ Me 


CI 


NMR X^hJU 6 (CD Cl 3 )ppm: 1.05-1 .15(2H,m),1 
.40-1 .50(3H.m).1 .45(9H.s).1 .83-1 .90(2H,m).2.32( 
3H,s),2.60-2.70(2H.m),4.00-4. 1 0(2H.m),4.60-4.6 
5(2H,m),7.06(1 H.d,J=5.5Hz).7.51 (1H,d,J=5.5Hz).7 
.68-7.75(2H.m),8.1 6(1 H,d. J=7.5Hz).8.24(1 H,d,J= 
7.5Hz) 


70 


Me i 


CI 


aHSfe^^(EtOH) 
mp,192-193°C 

7C9*l##r<i C„H 3l CIN 4 0 2 S-5/4H 2 0 
SlUiC. 60.77; H. 6.33; N, 10.50 » 
HKfilC. 60.82; H. 6.08; N, 10.17 


71 


/ Me 


Me 


NMR X^MU 6 (CDCI 3 )ppm: 1.02-1 .08(2H.m).1 
.44(9H,s),1.44-1.50(3H,m),1.80-1.90(2H,m),2.31( 
3H,s),2.60-2.70(2H.m).3.05(3H,s).4.00-4.05(2H,m 
).4.59(2H,t,J=7.5Hz).7.06(1H,d.J=5.5Hz),7.49(1H. 
d. J=5.5Hz).7.60-7.65(2H,m),8.1 4(1 H,d,J=8Hz),8.2 
3(1H,d.J=8Hz) 

IR X*<7 h;U V (KBr)crTf':1 688 

m/z:490(M*) 


72 


Me 


Me 


$ftfe*SS(AcOEt) 
mp,141-142°C 

Ttmftmm c It H, 4 N 4 o 2 s-i/4H t o 

SlftttC. 67.92; H, 7.02; N, 11.31 
1 HSfcfiiC, 67.86; H. 6.84; N, 11.25 



mmm 1 3 

4 - [2 - (4-^DD-2-tFP^i/-lH-^fV [4, 5 
y 'J > — 1 - "f )]/) - 1 -¥s<*)i/yt))l-X>mtert-73-)\s 



-c] * 
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4- [2- (3-TSy-2-*DO-4-3VJ;i/T^y) - 1 - 

£^U$;>a;i/#>Ktert-7?-;i/0. 6 OgRUb 'J*xy>0. 4 4g©l, 
2-S/^ddx^> 1 0 ml}g^(C h V x.?-)lT 0 . 4 1ml£$TU 

fcgafeU Sl$J/>f vrn^x-r^^lt 0 . 5 7 g©SSfe££H£?# 
fco 1, 2-y^nnx^>A»5,S«gSLT, 2 2 2 ~ 2 2 3 ■CO^felga 

nmmm c 22 h 27 cin 4 o 3 
mmm c, 61.32 ; h, 6 . 32 *, n, 13.00 

C, 61.15 ; H, 6.34; N, 13.00 

%mm 7 4 

4- [2- [4-£nn-2- (4-^^>7;i/7-f-;i/7i-;i/) - 1 H- 

4 [4 , 5 -c] Jpy'j>-i-f;H - l -tr^D y 

>^ tert-7*^;i/ 

4- [2- [4-^oo-2 - (4-^;i/f^7i^) -1H— f 
[4 , 5 - c] *J U >- 1 — f;i/] - 1 -£^'J > # tert- 

^;i/0. 6 3 g© 1 , 1 8 il Sttttfc^ M^t>imi- h 'J £A 

0. 3 8g©*6 nliSifc£S$Tl/t> 5 0°CT 1 3ttHHi#Lfco £/&*&8tt8 
U 33$ 1 . 2 -^DDx^>-^^;-;b (10:1) bfc 

-f vrn^y-;wi:*©ig«frS>S*£ilLTx ife/^l 8 3~l 8 6°C©*tt&££H 

7C*^«ffil C n H M ClN 4 0,S • 1/4H 2 0 
Sfiffi C, 62.46 ; H, 6.06; N, 10.05 
f£g*i£ C, 62.33 ; H.5.90; N, 9.91 
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msm 1 5 

4- [2- [4-£dd-2- (4-^^>x;^-il/7i-^) -1H--T 
* *V [4 , 5 - c] *J U >- 1 -4)1] if^] - 1 -fc*^u y>*;^> 

g£tert-7^;i/ 

4 - [2 - [4-^do-2 - (4-^^71-^) -1H-^^V 
[4, 5-c]*/'J>-l -4fl>3 - 1 -fc^V S> >*;i/#> B£tert- 

7^;i/0. 40gOl, 2-i/^DDx^>2 0 ml?§M£s n-_£ o o 

0 . 4 0 gZ'pmt^toz., ^fir- 1 i^p^it^bfco kjim^t^ 1 0 %7k$Hb 
ntzo ;-)ifrt>m££kLx. n^i 4 9~i 5 6 c C(Dm&^B*mtzo 

7C*##rti C 29 H 33 C1N 4 0 4 S • 1/4H 2 0 
Sfraffi C, 60.72 ; H, 5.89; N, 9.77 
Hlfclii C, 60.72 ; H, 5.81; N, 9.67 

«0iJ 7 6 

4-t FD^r^-2-7x-jb- 1 - [2- (4-t.'^'J^;i/) xfjl/] -1 

H--f [4, 5-c] *y'J> 

4_77pp_ 2 -7x-;i/- 1- [2- (4-t^U^) xf;i] -1H- 
'f [4, 5 -c] U >8 7 1 mg £6$£%K2. 5 ml © 1 , 4-v 

8 ml 3l$P£a8tLfco£*&S£«l£ 1 0 %7kit<b^ h U >> AzK^f 
itpH 1 0£WS£U &&#V'i7Afciin*t\ 1, 

5 2 2 ■g®#tfBfeSg5l££fco ^y-^frfcHINil/T* Bfej^ 2 4 2. 5-2 
4 4°C©$*f&*S l P B £l#fco 

66 



WO 00/09506 



PCT/JP99/04381 



7C*#*f<i C 23 H 24 N 4 0 • 1/4 H 2 0 



tftfig C, 73.28 ; H, 6.55 ; N, 14.86 
iiftfig C, 73.32 ; H, 6.45 ; N, 14.77 



a6W7 6©£i£lcftot\ Hffi0«7 7-7 9©{b^&#fc. 



R J — (CH 2 ) m 



t 3 - 

B 






B 


R 3 


m 1 




77 


CI 




2 


SSfelS^MeOH) 

mp.269-280 o C(#fl?) 

Ttmfttiife C I4 H 25 CIN 4 0 
3IH£ C, 68.48; H, 5.99; N, 13.31 
H&fi£ C. 68.32; H. 6.07; N, 13.29 


78 


H 


-a 


1 


NMR X^^U 5 (DMSO-d 6 )ppm:1.56(2H.q,J 
=11 .5Hz).1 .74(2H.d.J=1 1 .5Hz).2.1 0-2.25(1 H,m) 
.2.79(2H.q,J=1 1.5Hz),3.24(2H,d,J=1 1.5Hz).4.54 
(2H.d. J=7.5Hz).7.29(1 H.t, J=8Hz).7.49( 1 H.d. J= 
8Hz),7.50(1 H.t.J=8Hz),8.00(1 H.d. J=8Hz).8.38( 
1H,s).8.84(1H.brs),8.95(1H.brs),1 1.62(1 H.s) 
IRX^MU J/(KBr) cm-':3544.3228,1692 
7X*/<£HU m/z:282(M*) 


79 


H 




1 


NMR 7.^<7h;U<5(DMSO-d 6 )ppm:1.65-1.85(4 
H.m).2.00-2.1 5(1 H,m).2.84(2H,q, J=1 2Hz).3.30( 
2H.d.J=1 2Hz),4.1 8(2H.d, J=5Hz).4.51 (2H.d. J=7. 
5Hz),7.27(1 H.t.J=6.5Hz),7.40-7.60(7H.m).7.97( 
1 H,d,J=8Hz).8.31 (1 H,s),1 0.63(1 H.brs),1 1 .58(1 H 
Ls) 

[R X^^hJl/ V (KBr) cm-':3416,1672 
I TXX^^hJl' m/z:372(M*) 




• 
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mum s o 

4- [2- (4-7xy^>-lH-f^V [4, 5-c]^y'J>-l- 

4-[2 - [4, 5-c] i--r;i/) 

i^;U] - l-f^-'J v>*;i/**>^tert-7*^;i/4. 4 6 g, 7i;-;H 0. 
1 gS^7KM*U^7A 1 . 8 0 g®M4, 1 2 0 6 C-e7^jt#t/ro S 

«lfr>'i*W7A^D7 h^^-T-SfjtMLT, 3.. 5 9g©l 
~13 2. 5°C©«fe^^t#to 

5tmft$im c 28 h 32 n 4 o 3 

mmm c, 71.16 h, 6.83; n, 11.86 

HSfcffi C, 71.10 ; H, 7.10 ; N, 11.69 



mms oiD^ac^ot, mmms i~s 7 ®{b 






ilfe^S(MeOH) 
mp,1 52.5-1 53.5°C 
7C*5)-«ffit C 3O H 30 N 4 O 
HI C, 77.89; H. 6.54; N, 

12.11 



HSHi C, 78.00; H, 6.29; N. 
12.05 
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82 


H 




H 


Hfe^S(AcOEt-iso-Pr 2 0) 
mp.187-189.5°C 
5l^M fil C 25 H 26 N 4 0 2 
III C, 72.44; H, 6.32; N, 
13.52 

ISSI C, 72.35; H. 6.26; N, 
13.42 


83 


H 




F 


*SfeSSa E l(CH 2 CI 2 -iso-Pr 2 0) 
mp,206.5-208°C 

Ttmfttirm C 25 H 25 FN 4 0 2 -1/8H 2 0 
lUil C, 69.07; H, 5.85; N, 
12.89 

Hlfcfit C, 69.11; H. 5.74; N. 
12.85 


84 


Ph 




H 


MfetSr H (MeOH-iso-Pr 2 0) 
mp,205-207.5°C 

7C*^#f<i C 3 ,H 30 N 4 O 2 -1/2H 2 O 
III C, 74.53; H. 6.25; N, 
11.21 

H&fit C, 74.52; H. 6.37; N. 
11.10 I 




m 


R' 


R 3 


R B 




85 


H 


kX 


F 


^fe^m(AcOEt-n-Hexane) 

mp.1 33.5-1 35.5°C 

5tmftVim C 28 H 3t FN 4 0 3 
Slifil C, 68.55; H, 6.37; N, 11.42 
USUI C, 68.37; H. 6.47; N, 11.25 


86 


Ph 




H 


8Sfe^(iso-PrOH) 

mp.207-208°C 

7U^##T fil C 34 H 36 N 4 0 3 
Sttfil C. 74.43; H, 6.61; N, 10.21 
HS£ffi C, 74.38; H. 6.68; N, 10.14 
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NMR X^7HU<S(DMSO-d 9 )ppm: 1.64-1. 










72(4H,m).2.55-2.58(4H.m).2.98(2H.t,J=7H 


87 


H 


H 


z),4.80(2H,t,J=7Hz),7.25-7.31(3H.m).7.45 








-7.49(2H,m),7.53-7.60(2H,m),7.72(1H,d.J 
=7Hz).8.29(1 H,d.J=7Hz),8.37(1 H.s) 
TXX^hJU m/z:358(M*) 



•mm 8 8 

4- [2- 1 H-'f [4, 5-c] *V U>- l-^;i/) 

4- [2- (4-71;*$/-^-^^^; [4, 5-c] =Jp>"J>-l- 

- 1 -£^U ^>*;u^>S? tert-7?-;i/4. 4 0g«7> 
^n^A 3 4.5 1 4 0°CT- 3B$P H W#Lfco SJfcS^tzkS: 

<b^^U>-p<^y-;u ( 1 0 0 : 1-20: 1 ) Z®lh®mtLtzT}lz j~h 
7A^D7h^7 7-f--eiSU ^^V7o^x-T;H'at$lTl. 8 8 
g©M^^^f#fco M^f-^fr^PlfcSfl.LT, »^ 193-193. 5°C© 

7G$#*TfiS C 22 H 29 N s 0 2 

SSIfl C, 66.81 ; H, 7.39; N, 17.71 
llffi C, 66.93 ; H, 7.48; N, 17.66 

mmm 8 8 cDM^^t. %Mm 8 9-9 2 (Dit^^mzo 
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N NH 2 



m 


R 3 




89 




Hfe&aKEtOH) 

mp,191.5-192°C 

7C^##rfil C 24 H 27 N S 
SUfil C, 74.77; H. 7.06; N, 18.17 
HSHi C. 74.87; H. 7.18; N, 18.06 


90 




iSfe&JMMeOH) 

mp.231.5-232.5°C 

7C^##rfit C 19 H 23 N 5 0 
Mmfe C. 67.63; H. 6.87; N, 20.76 
USUI C. 67.46; H, 6.79; N, 20.63 


91 


Et0 2 CN^^ 


*8fe*SH(EtOH) 
mp,166-167°C 

fcMtttirfc C 20 H 25 N s O 2 

Slifit C. 65.37; H, 6.86; N, 19.06 
USUI C, 65.52; H. 6.76; N, 18.83 


92 




(DMF-iso-Pr 2 0) 

mp.195-197°C(#fl?) 

TtmMfim. C l6 H (9 N 5 -C 4 H 4 0,-5/4H 2 0 
HHfil C, 57.20; H, 6.12; N. 16.68 
H&fil C, 57.20; H, 6.23; N. 16.53 



mmm 9 3 

4- [2- (4-^^f;i/7^-2-7zz;i/- 1 H--f 5. ?V [4, 5- 
c] *S U >- 1 -- f;i/) - 1 -f^U ^>*;i/**>@gtert-7*^;b 

4- [2- (4-^ao-2-7i^-lH-f^^; [4, 5-c] 
U>-l--Ol/) - 1 -h'^U *>*;i/#>& tert-:7f-;K) . 69g 

XV 5 0%*J**)V7l 7 ml ©ig£$J^ tt*(k MS 8 0°C-C- 
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S^HUTs Bu&l 7 0. 5—171. 5°COfl5feHg^^f#fco 

7G*#*Ttt C 3 0 H 37 N 5 0 2 

mmm C, 72.12 ; H, 7.46; N, 14.02 
Hi&fl C, 71.95 ; H, 7.72; N, 13.83 

mmm 9 4 

4- [2- [4- (4-/fJl/^7y>-l-^l/) - 2-7i-JI/- 1 H 

-4 [4, 5-c] *>"J>- l— f;i/] - i-^'jy>*;v 

*>S£tert-7?-;b 

4- [2- (4-^on-2-7x-jb- 1H-^^'V [4, 5-c] *y 
x x *-;!/] - 1 -^iJy>AJ^>l? tert-7^;i/0. 80g 

SU c N-^^;i/t'^^i ; > 1 ml©$S-&*j£. 8 0*C-e6^flH$LfcoS*&S'& 

*U jgf&SSicf^ 8fl££#Kx^;i/-n-^:7**> (1:3-1:1) £&fcti 

HfgSLTs ak^i 4 o~ 1 4 i°c<Dm&$wt^Bzmtco 

jtrnfttirfe C 33 H 42 N 6 0 2 

mmm c, 71.45 ; h, 7.63 ; n, 15.15 

fgfftii C, 71.23 ; H, 7.65; N, 14.99 

mmm9 3sr>*9 4o^at:^7t, iwj9 5-10 2©tf^ai*ftfco 
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BocN 




m 


R 2 




95 


NHMe 


Mfe^SOso-PrOH) 
mp,161-162°C 

7cSt##f fit C 29 H 35 N 5 0 2 • 1 /2H 2 0 
Strafi! C, 70.42; H. 7.34; N, 14.16 
HgSfil C, 70.31; H, 7.23; N. 13.95 


96 


A 

H 


*»fe$SS(iso-Pr 2 0) 
mp,162-162.5°C 

7C^^«f fil C 3t H 37 N 5 0 2 ■ 1 /2H 2 0 
gtrafit C 71.51; H. 7.36; N, 13.45 
HHfil C 71.73; H, 7.35; N, 13.09 


97 1 


r° 


HfettttJKMeOH) 
mp,171-172°C 
TC^^flrtS C 33 H 4I N s 0 2 

giifil C. 73.44; H, 7.66; N, 12.98 
, Hifcfil C 73.44; H. 7.88; N, 12.93 


98 




**fe*£.P B Gso-PrOH) 
mp.loy— 19U o 

5cfl§5}-#rfi& C 32 H 39 N s 0 3 

SIHS C. 70.95; H. 7.26; N. 12.93 

Hifcfit C. 71.22; H. 7.47; N, 12.94 


99 


NHBn 


NMR <5 (CDCI 3 )ppm:0.99-1 .06(2H.m),1 .25-1 . 
40(3H,m).1.43(9H.s).1.80-1.90(2H.m),2.50-2.60(2H,m),3. 
95-4.05(2H,m).4.59(2H,t,J=7.5Hz),4.96(2H,d,J=5.5Hz),6. 
1 1(1H.t,J=5.5Hz).7.24-7.28(1H.m),7.30-7.35(3H,m),7.48 
(2H,d,J=7.5Hz).7.50-7.55(4H,m).7.60-7.65(2H,m),7.94-7 

.96(2H.m) 

[RX^<7h;Uz/(KBr) cm _, :3436.1690 
1 7X^^^7hJb m/z:561(M*) 
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BocN 




m 


R 2 


#3 11 


100 




NMR X^MU 5 (CDCI 3 )ppm:1 .00-1 .08(2H,m),1 
.30-1 .35(1 H,m),1 .38-1 .42(2H.m),1 .43(9H,s),1 .83- 
1 .90(2H,m),2.57(2H,brs),3.98(2H,brs),4.61 (2H,t,J 
=7.5Hz),4.99(2H,d, J=6Hz),7.33-7.35( 1 H.m),7.39( 
2H,d.J=6Hz),7.5 1 -7.59(4H.m),7.64-7.67(2H.m).7. 
88-7.89(1 H.m).7.96-7.97(1 H,m),8.53(2H.d,J=6Hz 

IRy^^hJUvOCBr) cm ':3428,1692 
VXX-^HU m/z:562(M*) 


101 I 




NMR X"<^h;U 6 (CDCI 3 )ppm:0.98-1.06(2H,m).1 
.25-1 .40(3H,m). 1 .43(9H,s),1 .80-1 .85(2H,m),2.50- 
2.60(2H.m).3.79(3H,s).3.90-4.00(2H,m),4.59(2H.t. 
J=7.5Hz),4.87(2H,d. J=5.5Hz),6.05(1 H,brs),6.86(2 
H,d.J=8.5Hz),7.31 (1 H.t.J=7.5Hz),7.40(2H,d, J=8.5 
Hz),7.5 1 -7.60(4H,m).7.60-7.65(2H,m),7.94(2H.d. 
J=8.5Hz) 

IRX^^7h;Ul/(KBr) cm ':3432.1692 
7X7^^7h;i/ m/z:591(M*) 


102 


H 


NMR X^MU 8 (DMSO-d 6 )ppm:0.87(2H.q,J=5 
Hz),1 .20-1 .35(3H,m),1 .36(9H,s),1 .75(2H.q, J=7.5H 
z),2.54(2H,t,J=1 2.5Hz),3.77(2H,d,J=1 2.5Hz),4.64( 
2H,t,J=7.5Hz).6.99(1H,t,J=8Hz).7.34(2H,t,J=8Hz) 
,7.44(1 H.tJ=7.5Hz),7.56(1H,t,J=7.5Hz),7.60-7.67 
(3H,m),7.76-7.82(2H.m),7.87(1 H.d, J=7.5Hz).8.1 6( 
1H.d.J=7.5Hz).8.24(2H.d.J=8Hz),9.03(1H.s) 
IRX^HU J/(KBr) cm" , :2932,1692 
TXX^HU m/z:547(M*) 



mm i o 3 
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4 — T 5. y" — 2 -7 x-;b- 1 - [2- ( 4 - U ifM -1H- 
<< [4, 5 -c] >• h U 7;M-oS$!J& 

4 - [2 - [4 - (4- / h^ry^Vy^T^) - 2-7i-Jl- lH-'f 

[4, 5-c] Jpy ^f-;H -i-t*^ijy>*M;> 

^tert- 7^1/0. 3 0 g&V h U 7;i/;*Di£i£9 ml £MS6 5°CT" 

B^^KU^'f V7*D ^x-r;bt-ai|bT 0 . 3 1 g©$S3tfi*£il£f#/io 

x^y-;bi:-r vro/v-;wD?IMfr?>?f^|gL-C\ ib£2 2 3-2 2 4°C(D 

5t3i#firfi C 23 H 25 N 5 " 2CF 3 C0 2 H • H 2 0 
JliKI C, 52.51 ; H, 4.73; N, 11.34 
C, 52.61 ; H, 4.45; N, 11.61 

1 0 4 

1- [2- (4-7 0D-2-7xx;b- lH-^f^V" [4, 5-c] *J 

U >- l xf;i/] -4-^'Jy;> 

1- [2 - (4-7PO-2-7x^;i/-lH-^yv [4, 5-c] *J 
<)>- 1-4)1) xf;i/] - 4, 4-ifl/>yt^y^'Jy>0. 3 9gS 
tf«0KK4 ml ©S^tl^^fi-C 3 0#R8«#Lfco SJCii^S^'+'ta^x 

1 0%7ki^b^- h u txpH l lCM&Lx Mxf-;u-etttHLfco 

2 gOlfeiW^f to flf.tifci^^ffixf^-n-A.r^V (1 : 1) £i§ 
ffl««li:Lfer;b^^*7A^DTh^ : 77'f-T-*SI4Lx 0. 3 2 g©JBfegi 

ns^fco <f vrD/v-^fr&niSiiLtx Mj&i 6 3~i 6 s°C(Dm&$m 

jtrnfrtirm C 23 H 21 C1N 4 0 

111 C, 68.23 ; H , 5.23; N, 13.84 
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III C, 68.26 ; H, 5.31; N, 13.78 

nmm 1 o 5 

1- [2- (4-^DD-2-7x-;i/- 1H-^^V" [4, 5-c] *J 
Vy-l-Jfr) xf;i/] -4-f^'J^V> ;*^>A 

1- [2- (4-^od- 2-7x— 1 H--f 5. y V* [4, 5-c] 
,j v _ 1 xf;i/] -4-h^'Jy;>0. 2 0 g, fifilt Kn^^T 7 

= >0. 0 4g,ftKth'J')A0. 0 9 gRV*9 J-)l4 ml ©ig^tlS^S 

2 0 1-2 0 7°C (frM) ©JRft|gft*»fc. 
7C*»«Hi C 23 H 22 C1N 5 0- 1/2H 2 0 

Unfit C, 64.41 ; H, 5.40; N, 16.33 

III C, 64.75 ; H, 5.32; N , 16.09 

mmm 1 o 6 

4 - [2 - (2-7i-;i/- 1 H-'f [4, 5 -c] > - 1 - * 

4 - [2 - (4-^DD-2-7i-]V- lH--f ^'V [4, 5-c] ^ 
ij ^ — i — f >»V) x^;i/] - l-tr^«JS;>*;i/#>ffi tert-^"f-;i/0. 8 0g 
5%/^v^A#tl!IO. 3 0 g©^^y-^8 0 ml mSSST* 1 

-n-^7-^> (1 : 1-4 : 1) fcigiUig&i: Lt^ V A? n T 

*f§fco y^vrohVI/x-r^^I^lt^ Hj& 1 3 8 - 1 3 9 °C(DM& 
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7c5fc##ffii C 28 H 32 N 4 0 2 
Ififi C, 73.66 ; H, 7.06; N, 12.27 
fSHfiS C, 73.46 ; H, 7.21 ; N, 12.17 

mmmi o 6®^ttot, n^u o 7~i o 9t7Mb£tj£^fco 



»3_ 



(CH 2 ) 




M 


R 3 


m 




107 


-a 


1 


*fe£g[£8£](MeOH) 

mp,258-261°C(#fi?) 

TCfUtfflrfil C I5 H I8 N 4 -2HCI-H 2 0 
Strafit C. 53.79; H. 6.21; N, 15.68 
HS&fit C 53.49; H, 6.14; N, 15.67 


108 


-a 


2 


*fetSS[ffi»ffi](MeOH-CICH I CH I CI) 

mp.220-233°C(#fl?) 

5c*»«ftt C )7 H 20 N 4 -2HCI-1/2H 2 O 
SIM! C. 56.36; H, 6.40; N. 15.46 
USUI C 56.36; H, 6.18; N. 15.35 


109 




2 


4Sfe&H S B[J&$i&](MeOH-iso-Pr 2 0) 
mp,225-238°C(#fi?) 
Ttmfttirm C 2I H 28 N 4 -2HCI-1/8H 2 0 
Siifit C. 61.27; H. 7.41; N. 13.61 
C, 61.03; H, 7.44; N, 13.50 



mmm i i o 

4-^DD-2-7x-jb-l - [2- (4-f^U^;U) xfjb] - 1 H- 
4 X ¥v [4 , 5 - c] > • *KttSU t 7T;i/Ktt 

4-^dd-2-7i^-1- [2- (N-h'J7xr;Mf;i/-4-^ 
U -1H-^^V [4, 5 - c ] 3V U > 3 . 64g,/^y 

-;u3 0 ml mi h >J 7;U^-Pgfic 1 0 ml ©fi^JSSfi-C 1 S 
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ttttl b/cflL 7KJ1£ 1 0 %7m<t± h U AtK?&$£T p H 1 1 (IMS U 1 , 

#MzkU »»*B3cLT 1.74 g©*s£«£f# fco 

Set:* U ^^y-^?,S^ B bt, Bufc 257-265 °C 

ig^LT, §*&18 5. 5-1 8 6. 5°C ©»fe|g B H B^f#fco 

rc^^^/ftt C 23 H 23 C 1 N 4 • H C 1 • H 2 0 
Ssrafl C, 62.02 ; H, 5.88; N, 12.58 
Ml C, 62.08 ; H, 5.77; N, 12.60 

^##r(i C 23 H 23 C1N 4 -C 4 H 4 0 4 -H 2 0 

mmm c, 61.77 ; h, 5.57; n, 10.67 

HSfcfi C, 62.04 ; H, 5.40; N, 10.70 

nmm 1 1 1 

4-7i;+y- 1 - [2-(4-b-^u^;i/)3i^;u] - 1 H--f ^*V[4, 
5-c] *y'J> • h ^^tD^il 

4- [2- (4-7xy^->-lH-f^V [4, 5-c] */U>-l- 

- 1 -t'^U ^>*;i/*">^ tert-y^;uO . 3 0g©i^t^ 
U> 1 0 ml -^(C^T, h U 7;i/^oM 1 ml £?)0x.T 1 . 5 MiWUfco 

jicDmrnt^m^ahx. M&2 1 1-2 1 6 o ca>Mfe$£n*ftfco 

7D*#*rfii C 23 H 24 N 4 0-CF 3 C0 2 H-1/8H 2 0 
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mm& C, 61.44 ; H, 5.21 ; N , 11.46 
fmM C, 61.26 ; H, 5.05; N, 11.47 

mmm 1 1 2 

4 _^pp_2-7x-;u- 1 - [2 - (l - 1 H 

-4 5*V[4, 5-c] ^;iJ>-^^>^M^SII 
4- [2- (4-^7DP-2-7x-;i/- 1H-^^V [4, 5-c] *J 

U >- 1 x^b] - 1 -^7y>*;^>8 ;b 1 . 2 0 g 

Ol, 2-y^DDi^> 1 2 Hi Mt, . 2 ml fcin^Ts 

5 L It o SJE&S^M t -f v r d y - x * y * fin tl X *r 

iu£256~270°C (#jS¥) ©ftlfe*£ii£f3fco 
^H#tHI C 22 H 22 C 1 N 5 • 2 C H 3 S 0 3 H 

9M C, 49.35 ; H, 5.18; N, 11.99 

H^fi C, 49.60 ; H, 5.11 ; N, 12.16 



gftffl 113 

4-r^y-i - [2 - (4-K^uy;u) -iH--f [4, 

5-c] *y U> • ggtig 

4- [2- (4-?^y-iH-^^'v [4, 5 -c] ^yj > - l 

x^;b] - 1 - K^iJ v>£;i/*">g£ tert-7*^;i/ 1 . 5 7 g i:JHb;dc*flpK:£ 
f-;W§?£4 0 ml ©?g-&«> gfiT*5I^M#tfeo An 1 

0%zK8Hb:J- h U ^AzR^T-pH 1 01:111, H<b^ f-U >T*«m Lfco to 

mtt&iK*&&&&s±u » e>nfc»ai*BKxf-;u-cjffe^LT 1 . o 1 g© 

8Bttfel(g'S4i»fco »*>;ftfcgift*8Mb^ fl/>-^;-^(4: 0:1-20: 
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&H|gabTx i&£2 4 3-2 4 4°C (ftffl) ©H8fe*£££l§fco 

Ttrnmnm c 17 h 21 n 3 -hci • 3/4H 2 o 

C, 59.12 ; H, 6.86 ; N, 20.28 
C, 59.10 ; H, 6.83 ; N, 20.30 



mm 1 1 o~i 1 3(Di5mz®.iT.mnmi 1 4 ~ 1 8 sMt^zmtc 




(CH 2 )m v 




m 


R' 

I \ 


B 


m I 
1 


4^t£(H£;iii)£i£) 

1 /J 1-1- \ 1 J TMJ CJP1 /X4 / 


114 


Ph 


H 


0 


*8fe$SJa(CICH 2 CH 2 CI-AcOEt) 

mp,253-256°C(#fl£) 

TtmMfc C 2l H t9 CIN 4 
SUffl C. 69.51; H, 5.28; N. 15.44 
USUI C, 69.29; H, 5.19; N. 15.27 


115 

1 ^ 


H 


H 


1 


*Sfe*£.ii[i&&i£](MeOH-EtOH) 

mp.273-286°C(#j£) 
5cl£#MC ls H I7 CIIV2HCI 
Jl&tt C. 51.42; H, 5.12; N, 14.99 
USUI C. 51.47; H. 5.08; N, 14.85 


116 


Ph 


H 


1 


&fe*S&[7-7;i,&£](MeOH) 
| mp,268-271.5°C(#») 

C 22 H 2 ,CIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
MMfe C. 62.40; H, 5.67; N. 12.13 
HSfcfiS C, 62.52; H, 5.28; N, 12.15 


117 


H 


H 


2 


Mfe&aMi&gtl&KEtOH) 
mp,258-267°C(##) 
Ttmfttiim C 17 H 19 CIN 4 -HCI 
Slnfli C, 58.13; H, 5.74; N. 15.95 
SlStfil C. 57.88; H. 5.46; N, 15.78 
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(MeOH-iso-Pr 2 0) 










mp,204-207.5°C 


118 


H 


CI 


2 


C I7 H I8 CI 2 N 4 • CFjCOjH • 1/4H 2 0 
Saafil C 48.78; H, 4.20; N, 11.98 
USUI C. 48.76; H, 4.34; N, 11.89 




(CH2) mN 






R' 


R 2 


m 




119 


OH 


CI 


2 


$^fe£Sa!i(CICH 2 CH 2 CI-MeOH) 

mp,240-245°C(#ft?) 

TcfUttflrfit C 17 H 19 CIN 4 0- 1/2H 2 0 
Slifi C. 60.09; H. 5.93; N, 16.49 
HSMii C. 60.32; H, 5.72; N. 16.41 


120 


Me 


CI 


2 


mp,201-202°C 

C, 8 H 2( CIN 4 -CF 3 C0 2 H-5/4H 2 0 
Slrafil C, 51.62; H. 5.31; N. 12.04 
Hlfcfi C, 51.82; H, 5.12; N, 12.22 


121 


CF, 


CI 


2 


&feiisS&[HJ:?;M-pgm£](EtOH) 

mp,233-235°C 

Ttmfttirfe C 18 H, 8 CIF 3 N 4 -CF3C0 2 H 
SUfflfit C. 48.35; H. 3.85; N, 11.28 
H&fil C, 48.31; H, 3.88; N, 11.21 


122 


Ph 


H 


2 


*ffe*Sfi[tt»tt](EtOH) 

mp,191.5-192.5°C 

7cfH##rfit C 23 H 24 N 4 -2HCI-H 2 0 
SUfil C, 61.74; H, 6.31; N, 12.52 
HS&fit C, 61.69; H. 6.51; N. 12.44 
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m « # S [ h l ) 7 )\s * a & » 
i£](EtOH) 

mp,260-263°e(#j&) 
7Cil##ffit C 24 H 25 CIN 4 -CF 3 C0 2 H 
Jtlifit C. 60.17; H, 5.05; N, 10.80 
C, 59.94; H. 5.08; N. 1 0.80 




m 



B 



W 



124 I Me H CH 



&fe&H[£8£i&](EtOH) 
mp,199-201°C 

Ttrnttttfe C 24 H 2B N 4 -HCI-7/2H 2 0 
SUfiS C 61.33; H, 7.29; N, 11.92 
USHfi C, 61.21; H, 7.26; N, 11.80 



125 



CI 



CI i CH 



&&fe!eiPB[MJ7;M-P6m£](MeOH) 
mp,249-255°C(#fl?) 
Ttmfttiim C 23 H 22 CI 2 N 4 -CF 3 C0 2 H 
ISii C, 55.67; H. 4.30; N, 10.39 
C, 55.75; H. 4.00; N, 10.47 



126 



CI 



Me CH 



127 



CI MeO CH 



Slfe^^aCh'J^^P^^CMeOH) 
mp,255-262°C(#fl|) 
5c^»«ffil C 24 H 25 CIN 4 -CF 3 C0 2 H 
Mtt C, 60.17; H, 5.05; N, 10.80 
£fig C, 59.95; H, 5.03; N, 10.79 
&ftfe*Sr B (EtOH) 
mp,169-170°C 

jzmftttm C 24 H 25 CIN 4 0-1/2H 2 0 
mWife C. 67.05; H, 6.10; N. 13.03 
■gili C, 67.32; H, 6.06; N, 13.02 



128 



CI 



H 



&feiiS.g>[MJ-:7;u*nBm&](MeOH) 

mp,260-268°C(#fll) 
N I Ttmfttirte C 22 H 22 CIN 5 -CF 3 C0 2 H 
SUfiS C. 56.98; H, 4.58; N, 13.84 
C. 56.76; H, 4.47; N, 13.82 
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1 HJfc 1 

m 


R 2 


R 3 




129 


CI 


H 


ISfe^'jXAttJ^MeOH) 

mp.191-193°C 

TC^^fiffil C 23 H 23 CIN 4 
Siofil C, 70.67; H, 5.93; N, 14.33 
Hgjfii C, 70.70; H. 6.08; N. 14.28 


130 


CI 


hnO\ 


*Sfe£SJI(AcOEt) 

mp,1 56.5-1 57.5°C 

7cil##r fil C 23 H 23 CIN 4 
Sara fit C, 70.67; H, 5.93; N. 14.33 
H&fil C, 70.64; H, 5.92; N. 14.21 


131 


. CI 




**fe$S&(EtOH) 
mp.169-171°C 
Jtmfttt fit C 22 H 2 ,CIN 4 0 
SSfttt C. 67.26; H, 5.39; N, 14.26 

C, 67.31; H, 5.55; N, 14.32 | 


132 


CI 




«S fe & II [ HJ ? ;u* □ 6t il 

(iso-PrOH) 
mp,158-163°C(#fl?) 

C 23 H 24 CIN 5 -2CF 3 C0 2 H-3/2H 2 0 
Stnfil C, 49.06; H, 4.42; N. 10.60 
HSfcfil C, 49.04; H. 4.41; N, 10.73 


133 


Me 




&*ifeS£ B S B(AcOEt) 
mp,88-89°C 

7C^«f®C 24 H 27 N 5 -H 2 0 
SlUi C, 71.44; H, 7.24; N, 17.36 
HSIfit C, 71.25; H, 7.23; N. 17.03 



83 



WO 00/09506 



PCT/JP99/04381 




134 



H / X N 




*fe**H*«[7"^HHM<EtOH) 
mp.261-272°C(#fl¥) 

C 22 H 2I CIN 4 -1/2C 4 H 4 0 4 -5/2H 2 0 
aHfil C, 60.06; H, 5.88; N, 11.67 
C, 60.07; H, 5.89; N. 11.60 
itJS3feJ£ [ a V° : -12.0' (c=0.1. 
DMSO) 



135 




&fe*£JII>'J7;M-PBm£](EtOH) 

mp,215-221°C(#fl¥) 
TuiStftflrfit C 23 H 27 CIN 4 -CF 3 C0 2 H 
Mtrnfe C, 59.00; H, 5.55; N, 11.01 
Itttt C. 58.85; H, 5.63; N, 11.05 



136 




(MeOH-iso-PrOH) 
mp.225-232°C(#fl?) 
Ttmfttiife C 22 H 25 CIN 4 -CF,C0 2 H 
Saiil C. 58.24; H. 5.29; N, 11.32 
C. 58.09; H. 5.29; N, 11.32 



137 




;&t!fel£.§[HJ7;u*o6m&:i(EtOH) 

mp,224-224.5°C 

C 21 H 2 ,CIN 4 S-CF,C0 2 H-3/2H 2 0 
Slfiii C. 51.35; H, 4.68; N, 10.41 
HSMS C. 51.65; H, 4.32; N, 10.16 
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m 


R' 




138 


n-Bu 


8$&$Sii.(AcOEt) 

mn 110-1 lit 

TCffttfflrfit C 21 H 27 CIN 4 
SaHi C, 68.00; H, 7.34; N, 15.10 
HSfcfii C, 67.76; H, 7.59; N. 14.96 


139 




& & [HJ ? □ gf 8£i£](EtOH) 

mo 139-139.5t 

C 23 H 29 CIN 4 -3/2CF 3 C0 2 H-H 2 0 
SUtfil C 53.29; H, 5.59; N, 9.56 
Hlfcfi C. 53.23; H. 5.33; N. 9.56 


140 


Bn 


;ifc*ife*SJI(AcOEt-iso-Pr 2 0) 

mp,230-234°C(#fi?) 

7clH##r ii C 24 H 25 CIN 4 - 1 /4H 2 0 
SUfil C. 70.40; H, 6.28; N. 13.68 
Hffcfit C. 70.41; H, 6.27; N, 13.54 


141 




mp,196-207t(#8?) 
7Cflt#ffiteC 25 H 25 CIN 4 -2CH 3 S0 3 H-H 2 0 

SUM C. 51.71; H. 5.62; N, 8.93 
H&fit C. 51.59; H, 5.42; N, 8.87 
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R' 



142 




mp,224-229°C(#ft?) 
5£*»«fffi C„H 25 CIN 4 -C 4 H 4 0 4 -H 2 0 
Mmfe C, 62.39; H, 5.80; N, 10.39 
SggSfil C. 62.46; H, 5.51; N, 10.42 



fcfelSft[7-?;Hittfl(EtOH) 
OMe | mp, 21 3.5-2 16°C(#fl?) 

Ttmfttifm C 24 H 25 CIN 4 0-C 4 H 4 0 4 -1/4H 2 0 
C. 62.10; H. 5.49; N. 10.35 
;S£fi| C, 61.94; H. 5.45; N, 10.30 



143 




144 




SMe 



(MeOH-iso-Pr 2 0) 
mp.253-257°C(#fl?) 

C 24 H 25 CIN 4 S - CF 3 C0 2 H • 1 /2H 2 0 
IHI C, 55.76; H, 4.86; N, 10.00 
C. 55.67; H, 4.59; N, 9.99 



145 




mp.218-225°C(#fl¥) 
TEf^flrfit C 24 H 25 CIN 4 OS-CF 3 C0 2 H 
C, 55.07; H, 4.62; N, 9.88 
;S£fi£ C, 54.91; H, 4.69; N, 9.77 



146 




HfelSB[MJ?JU3j-att&£](MeOH) 

mp,270-277°C(#fl?) 

C 24 H 25 CIN 4 0 2 S-CF 3 C0 2 H 

SUfil C, 53.56; H, 4.49; N, 9.61 
;SHiC. 53.51; H, 4.50; N. 9.62 
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lifts 

m 


■ 

R' 




147 


X 


3 


SSfe&HC^VjU^i&KEtOH) 
mD 192-1 98°C(^fS) 1 
TC^^-^ffil C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H,0 
Slifil C, 59.72; H, 5.20; N, 10.32 
HSIfil C, 59.81; H, 5.07; N. 10.33 


148 






i & ^ S [ 7 7 i 

£](MeOH-iso-PrOH) 

mp.184-187°C(#fl?) 

7cit##H£ C 23 H 22 CIFN 4 -C 4 H 4 0 4 -H 2 0 
SISifi C, 59.72; H, 5.20; N, 10.32 
USSii C 60.00; H, 4.91; N, 10.34 


149 




/ F 


&fe*£H[7V;U&i£](MeOH) 

mp.204-209°C(#fi?) 

Ttmfttii it C 23 H 22 CIFN 4 • C 4 H 4 0 4 • H 2 0 
Sirafl C, 59.72; H, 5.20; N, 10.32 
HS&fil C, 59.53; H, 4.92; N, 10.41 


150 


F 




mp,260-263°C(3-B?) 

Ttm^m C 23 H l9 CIF 4 N 4 -CF 3 C0 2 H-H 2 0 
Strait C, 50.47; H. 3.73; N, 9.42 
HS£fit C, 50.33; H, 3.53; N, 9.51 


151 


F 

X 

F 


c 


mp,259-261°C(»») 

TtmWSrm C 23 H )8 CIF 5 N 4 -CF 3 C0 2 H 
Ulrafii C 50.48; H, 3.22; N. 9.42 
HSfcil C, 50.28; H. 3.28; N. 9.46 
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m 


R' 




152 






mp.195-202°C(#ft?) 

TC^^fiffil C 22 H 22 CIN 5 -CH 3 S0 3 H-5/4H 2 0 
raf^jit n 5d11-H S 63- N 13 72 I 
H&fiS C 54.13; H, 5.45; N, 13.63 


153 




Hfe&&[7T;U&i&](MeOH-EtOH) 
mp.181-185.5°C(#ft¥) 
5tm#tiife C 22 H 22 C!N 5 -C 4 H 4 0 4 -H 2 0 

Tfflf&fiS r» s;q n- H i "?7- m 1111 ' 
JSsHBlla DS.o/, n, 3.o#, in, io.oi ■. 

lUKfll C. 59.37; H. 5.11; N. 13.37 


154 


JO 


&](EtOH) 

mp,197.5-204°C(#fl|) 

Jtm^mm C 22 H 22 CIN 5 -CF 3 C0 2 H-1/4H 2 0 
SLlifil C, 56.47; H, 4.64; N. 13.72 
H&fil C, 56.45; H, 4.58; N. 13.72 


155 




SRfe$gH[HJ7;U/J-n6f&&](EtOH) 

mp.250-255°C(#fl?) 

5c§*l##rll C M H 27 CIN 4 -CF 3 C0 2 H 
SUfii C, 64.08; H, 4.86; N, 9.64 
UStit C. 63.81; H, 4.92; N, 9.63 


156 


Lcr 


*Sfe3&&[HJ7;u;rpgWI](EtOH) 

mp.1 44.5-1 45.5°C 

C 2s H 27 CIN 4 0-CF 3 C0 2 H-3/2H 2 0 
SfifiS C, 59.66; H, 5.01; N. 8.98 
SStfil C. 59.44; H, 4.71; N, 9.04 | 
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MM 

m 


R' 




157 


XJ 


;&life& a B a [HJ?jU*Pim£](EtOH) 

mp,174-175°C 

C 24 H 22 CIF 3 N 4 - CF 3 C0 2 H • 5/4H 2 0 
SUfil C. 52.44; H, 4.32; N, 9.41 
HSfcfl C. 52.54; H. 4.19; N, 9.53 


158 




S&fe$£a B B [HJ7JU*ng1^£3(MeOH) 
mp,231-241 0 C(#fl?) 

7C^##rfit C 2I H 21 CIN 4 0-CF 3 C0 2 H-1/2H 2 0 
BtHfit C. 54.82; H, 4.60; N, 11.12 
USSiil C. 54.73; H, 4.42; N, 11.21 


159 


P 

/ 


&Sfe*S b b b [MJ 7 ;U^P B^^](EtOH) 
mp.256-261°C(#fl?) 

7cit##rfil C 2I H 2I CIN 4 S-CF 3 C0 2 H-1/4H 2 0 
Utifit C, 53.59; H, 4.40; N, 10.87 
Hlfcfii C. 53.53; H, 4.33; N, 10.90 


160 


HH^S 


&fe*S a H B [hU7;U*P#i£i&KMeOH) 

mp.270-273°C(#fl|) 

Ttmftffi®. C 20 H 2) CIN 6 -CF 3 CO 2 H-1/2H 2 O 
atifi C, 52.44; H, 4.60; N, 16.68 
HSHS C. 52.15; H, 4.74; N, 16.95 


161 


O 

/ N 


& *S fe *S A [ h 'J ? ;u * p 8! 

JM](EtOH-Et 2 0) 
mp,203-203.5°C 

7C*^#ffil C 20 H 20 CIN 5 S-CF 3 CO 2 H 
SaHS C 51.61; H, 4.13; N, 13.68 
Hl&fit C, 51.48; H, 4.22; N, 13.52 
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1 sifts 
m 


R' 


fcte(fll*fi»Mfc) 


162 




Sfcftfe*SB[£Ifc*](iso-PrOH) 

mp,245-249°C(#fl?) 

Ttm^n C 24 H 2S FN 4 -2HCI-3/4H 2 0 
Msm fc C, 60.70; H, 6.05; N, 1 1 .80 
H&fit C 60.81; H, 5.93; N, 11.72 


163 


F 
1 

■ F 


&Sfe*£ll[£i&i&KEtOH) 

NMR X-<£MU 6 (DMSO-d 6 )ppm:1.30-1.40(2H, 

m).1. 55-1. 70(1 H,m).1. 70-1. 80(4H,m),2.65-2.80(2 

H,m).3.10-3.25(2H.m),3.17(3H,s).4.73(2H,t,J=7.5 

Hz),7.97(1H,t,J=7.5Hz),8.04(1H,tJ=V.5Hz),8.55- 

8.65(2H,m).8.84(1H,brs),9.06(1H,brs) 


164 




&*lfe*SJI(AcOEt) 
j mp,176-177.5°C 

Slifil C 74.36; H, 6.78; N, 18.85 
Hi&fit C, 74.09; H, 6.90; N, 18.69 


165 




*Sfei£B B B [i&8£&](MeOH-iso-PrOH) 
mp,300°Cfel± 

Ttmfttiife C 25 H 25 F 3 N 4 -2HCI-1/2H 2 0 
Sliii C. 57.70; H. 5.42; N, 10.77 
H&fil C 57.72; H, 5.12; N, 10.79 


166 


P 


SKKfeMOso-PrOH) 
mp,166-167°C 
yzmfttirm C 22 H 24 N 4 0-H 2 0 
Sliifi C, 69.82; H. 6.92; N. 14.80 
I H&fii C, 69.53; H, 6.97; N, 14.59 
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N Me 



m 


R' 




167 


P 


«Sfe$S H a H [*i^^](EtOH) 

mp,218-219°C 

Ttfft^flrfit C 2( H 24 N 6 -3HCI 
SUfil C. 53.68; H. 5.79; N, 17.89 
H&fii C, 53.63; H, 6.01; N. 17.89 


168 


P 


&ftfe&&[£8^](M e OH) 

mp,293-298°C(#fl?) 

Ttmfttiife C 21 H 23 N 5 S-2HCI-H 2 0 
Sim fit C, 53.84; H, 5.81; N. 14.95 
HSJli C. 53.59; H. 5.71; N. 14.82 


169 


P 


mp,196-199°C 

7Cf£#flHI C 22 H 24 N 4 S-2HCI-3H 2 0 
Strafil C. 52.48; H, 6.41; N, 11.13 
Hisli! C. 52.44; H, 6.68; N. 11.13 


170 


/ Me 


& m *s n [ h «j 7 iv ■* p # m 

&](EtOH) 
mp.228-229°C 

C 23 H 26 N 4 S • 3/2CF 3 C0 2 H • 1 /2H 2 0 
Strati C. 54.73; H, 5.03; N, 9.82 
HSlfil C, 54.46; H, 4.91; N, 10.00 


171 


Me 

p 


$ft£&B E l[iigt&:i(EtOH) 

mp,274-277°C(ttfl?) 

TE^ttflrfil C 23 H 26 N 4 S-2HCI-5/4H 2 0 
Sirafil C. 56.84; H, 6.33; N, 11.53 
Hlfcfi C, 56.79; H. 6.11; N. 11.51 
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m 


R' 


R* 


&tt<?s*sa»tt) 


1 7Z 


o 

/ Me 


PI 


&fe&i§l[HJ7;U*O6t&&](Et0H) 
mp,189-190°C 

lit C, 51.59; H, 4.24; N, 9.63 
US?® C. 51.54; H, 4.29; N. 9.65 


1/3 1 


Me 

A 


PI 1 


&*£&J|[MJ7/i/*n8m&:i(EtOH) 

mp.194-195°C 

Stifil C, 53.16; H, 4.42; N. 10.12 
H&fii C, 53.18; H, 4.39; N, 10.39 


174 




Me 


$»fefSS[JSi*&](EtOH) 
mp,245.5-246.5°C 

| Tcm^fiffil C 22 H 25 N 5 -2HCI-3/2H 2 0 
Slifii C. 57.52; H, 6.58; N, 15.24 
Hg&M C, 57.65; H, 6.33; N, 15.23 


175 


P 


Me 


mp,224-225°C 

7cm«-«ffiS C 2J H 27 N 5 -2HCI-5/2H 2 0 
BHHS C, 56.21; H. 6.97; N. 14.25 
H&fil C. 55.95; H, 6.70; N, 14.23 


176 


H 




MS] 

(EtOH-iso-Pr 2 0) 

mp.1 89.5-1 92.5°C 

7cm^«f1t C 23 H 23 FN 4 0-CF,C0 2 H 
Slifit C. 59.52; H, 4.80; N, 11.11 
H&ii C, 59.41; H, 4.89; N, 11.16 
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w 


R 2 




177 


OPh 


m ft *s n c h 7 ;u * □ & m. 

i£](EtOH) 

mp.21 4.5-2 15.5°C 

C 29 H 2B N 4 0 ■ CF 3 C0 2 H • 1 /2H 2 0 
Samfii C, 65.14; H, 5.29; N, 9.80 
H&fil C. 65.40; H. 5.07; N. 9.85 


178 


NHPh 


£Sfe$£JI(MeOH-iso-PrOH) 

mp,191-194°C 

7C^^flf m C 29 H 29 N 5 
Strafil C. 77.82; H, 6.53; N, 15.65 
H^fil C, 77.76; H. 6.59; N, 15.56 


179 


NHMe 


;jfcHfe&JI[JIg!i£](iso-PrOH) 

mp,209-210°C 

glifit C, 58.83; H, 6.69; N, 14.29 
Hlfcfl C, 58.88; H, 6.51; N, 14.13 


180 


NMe 2 


&fe$SIIi[i&&l&](MeOH) 
mp,205-206.5°C 

TC^^Uffil C 25 H 29 N 5 -2HCI-5/2H 2 0 
StrafiM C. 58.02; H, 7.01; N. 13.53 
C, 58.01; H, 7.02; N, 13.50 


181 


H 


fcfe«a[tt»tt](EtOH) 
mp.21 0-21 2°C 

Ttmfttiife C 26 H 29 N 5 -2HCI-H 2 0 
MlmM C, 62.15; H, 6.62; N, 13.94 
H&fit C. 61.99; H, 6.44; N, 13.85 
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1 H% 1 

m 


R 2 




i 




Mfe^^ B [^^^](iso-PrOH) 
mp,244-245°C 

SLtiUtt C, 65.75; H, 6.35; N, 12.78 
H&fit C. 65.81; H, 6.13; N, 12.68 


183 j 


H 1 


3K*tfe«aHISMtt(EtOH) 
mp.190-193°C 

7t*Zf Will *-'29''jO N 6 i n 2 U 

Slili C, 57.29; H. 6.13; N, 13.82 
HSHt C, 57.46; H, 5.98; N, 13.77 


184 




3*stfei&aMBtt](EtoH) 

mp.231.5-232°C 

5c^53 v ^ffil C,„H„N fi -3HCI-3/4H,0 
Sfifl C, 58.23; H, 6.72; N, 14.55 
USUI C, 58.12; H. 6.93; N, 14.46 


185 




«tfettttaM»*](EtOH) 
mp,187-189°C 

7E^^«Tfil C 28 H 33 N 5 -2HCI-3/4H 2 0 
SHHi C 63.93; H, 6.99; N, 13.31 
HSHi C 64.05; H. 6.93; N, 13.32 


186 




*fef£B[EI*£](EtOH-iso-PrOH) 
mp.194-195°C 

5E*»«f ffi C„H 3 ,N 5 0-2HCI-3/2H t O 
SailS C, 59.89; H, 6.70; N, 12.93 
H^fil C 59.72; H, 6.64; N, 12.85 



mm 1 8 7 

1- [2- (N-n-7*^;i/-4-f^U-^;i/) if-M -4-^od-1H- 

>f 5 *V [4 , 5 - c] U > • )&m 

4-^do-1- [2 - (4 -fc'^'J x^;i/] - 1 H--T [4 , 

5-c] ^'J>-h'J7;WDS8il. 2 0gMS8*'J")A0. 7 7g 
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ON, N-^^f;i/*M7 5 h*6 ml Mft+fcMTs JUb n-7?\>K) . 3 
0 ml £$TU 5B#P^iS#tfcoi5JSg^tJtc 1 0%7mitf h U ^A7K&r*£ 

immm^Ls ®mz%£Lzo. 9 2g^m^m^mrzom^ntzm^ 

»^H^bT, ii^ 1 4 4—1 5 8°C(Dm&^B*m fco 
7G*#*rfc C 21 H 27 C1N 4 - 2HC 1 - 1/2 H 2 0 

III C, 55.70 ; H, 6.68; N, 12.37 

III C, 55.80 ; H, 6.65; N, 12.44 

mmm 1 8 8 

1- [2- (N-T-b^;i/-4-f^'J -4-^DD-lH- 

^^[4, 5-c]*>'J> 

4-^OD-l - [2 - (4-t^'J i^b) xf;H -lH-^f^'V [4, 
5-c] U> • F^MDiiHO. 6 0g©t:US/'>4 ml?&7&*i^ » 

V7D tVl/x-^jl/Otlrt^^M^tTs Sl£l 8 3- 1 8 6. 5°C©4&£fcS 

7c£##fte C 19 H 21 C1N 4 0 
litrafi C, 63.95 ; H, 5.93; N, 15.70 
%mU C, 63.81 ; H, 5.87 ; N, 15.61 

IM 1 8 7&tf 1 8 8©SSt%^t, %Mm 1 8 9- 1 9 4 ©fc^^ 
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nisi 
m 


R' 


B 


R 3 


m 


*itt(is«a»tt) 


189 


Ph 


H 




2 


*8fe$S.i(iso-PrOH) 

mp.167-168°C 

7zm7imW C 24 H 25 CIN 4 
Stftfil C, 71.19; H, 6.22: N. 13.84 
HS&li C, 71.00; H. 6.18; N, 13.56 


190 


H 






o 


#*fe*6B[tt»8S:i(EtOH) 

mp.235-246°C(^«f) 

•rr-S4>ilf fiS r H HI N -HCI-1/4H.0 

Sarafil C, 60.01; H, 5.35; N. 11.66 
HSJfl C, 60.01; H, 5.62; N, 11.67 


191 


H 


H 


Us 


1 


*Sfe*Sif B [i&&iS](EtOH) 

mp.248-257°C(#fl?) 

Ttmfttiim C 23 H 2J CIN 4 -HCI-1/4H 2 0 
Strati C, 63.96; H, 5.72; N. 1 2.97 
H&fi C. 63.98; H, 5.80; N. 12.93 


192 


Ph 


H 




2 


&tfeS£iII(CH 2 CI 2 -iso-Pr 2 0) 
mp.l 54.5-1 60°C 

TtmftVim C 2S H 25 CIN 4 0-1/8H 2 0 
SaHI C. 69.00; H, 5.85; N. 12.87 
| C, 68.78; H, 5.78; N. 12.71 
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m 


R 3 


m 




193 




1 


*Sfe*SB B a[^^^](MeOH-iso-Pr 2 0) 

mp,269-280°C(#ft?) 

nmMfrm C 23 H 24 N 4 -2HCI-3/4H 2 0 
SaHi C. 62.37; H, 6.26; N. 12.65 
HSHt C. 62.36; H. 6.45; N, 12.60 


194 




2 


&fe*S B B H [£8£i£](MeOH-iso-Pr 2 0) 

mp.150-156°C(#ft?) 

Ttm^m C 24 H 26 N 4 -2HCI-1/2H 2 0 
Sltfe C, 63.71; H, 6.46; N, 12.38 
USSfil C, 63.90; H, 6.68; N, 12.11 



mmm 1 9 5 

4_/7pd-i- [2- [N- (4-7;i/tD7x^;i/x;v*-;i/) - 4 - £ 
^u^;H xfM - 1 H-f [4, 5-c] =w;> 
4-7DD-1- [2- (4-t:^ | Jv;b) -lH-^f^v [4, 

5-c] U> • h 'J 7;i/7fo^it^0. 5 0 g&tmi^U^AO. 3 2g 

©N, N-y/fM^A7^ K2 ml S*li*4'C£fiT% Jgfl: p-7;u*d^> 

•fe' >x;i/*-;i/0. 2 3 g©N, N-y/f^*;i/A7^ h*3 ml ?g$£$TLT 
5 EIHftftLfco fiJfe&^ttt: 1 0 %7kK<b± h V •> A*»**iP^.T p H 1 0 

n m u s f - ;i/ -e m u it » J* in * £ ?k t teftft «2k-e Ji «#«7k t , 

iftfr&SSSIlLTs lfe^l7 5~17 8. 5°C©J«fe|ga*f§fco 
7n*^«f# C 23 H 22 C1FN 4 0 2 S - 

mmm C, 58. 41 ; H, 4.69; N, 11.85 

HiMI C, 58.43 ; H, 4.52; N, 11.88 
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WO 00/09506 PCT/JP99/04381 

%mm 1 9 6 

1- [2- (N-/# >^;i/*-;i/-4 -f^'J -4-7x7 
Jpy-IH-^^'V [4, 5-c]*7U> 

4-7x7 drv- 1 - [2-(4 -f^U 1 H-4 5*V[4, 

5 -c] *7 U y ■ b U 7;i/^o^^iMl . 0 0 g&tfh 'JxW;>0. 5 
7 ml ©i&lb7^>l 0 ml ^td^STx i£{b7 * >7;U*-;K) . 1 6 ml 

r&fl^ M^^^-CS-fb^-Brs i^^x-x^-T^UT, 0. 8 0gOl 

5-17 s'ccDm&famzmtco 

Ttmfttm c 24 h 26 n 4 o 3 s 

C, 63.98 ; H, 5.82; N, 12.44 
JlSfcfi C, 64.01 ; H, 5.96; N, 12.28 

mmm 1 9 6©*«ot, mmm 197-19 9<?Mb^tj£f# tz. 



98 



WO 00/09506 



PCT/JP99/04381 




H1& 

m 


R A 




197 


Ts 


**fe$£JI(AcOEt-iso-Pr 2 0) 

mp,201.5-202°C 

TzMfttit fit C 30 H 30 N 4 O 3 S 
lil C, 68.42; H, 5.74; N, 10.64 
USUI C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


&tfef£iPa(AcOEt-iso-Pr 2 0) 

mp,132-133°C 

7cff§##rfil C 26 H 28 N 4 0 3 
Slralt C, 70.25; H, 6.35; N, 12.60 
Hgfcfit C. 70.13; H. 6.34; N, 12.50 
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Bn0 2 C 


NMRX^<7h;U(5(CDCI 3 )ppm:1.31(2H.brs).1.5O-1.70(1H 
,m),1 .78(2H.brs),2.00(2H,q, J=7.5Hz).2.81 (2H,brs).4.23(2H 
,brs).4.63(2H,tJ=7.5Hz).5.13(2H,s),7.25(1H,t,J=7Hz).7.30 
-7.40(5H,m).7.39(2H,d,J=7Hz),7.44(2H.t,J=7Hz).7.50(1H f 
td. J=8.5,1 Hz),7.57(1 H,td,J=8.5,1 Hz).7.90(1 H.dd, J=8.5,1 H 
z),7.94(1H,s),8.04(1H,dd.J=8.5,1Hz) 
IRX^HUvfliq.) cm~':1698 
-?X*/<£hJU m/z:506(M + ) 



■Mm 2 0 0 

4-12- (4-7U-lH-^^V [4, 5-c] =W U>- 1-4 to) 

4-7*7-1- [2- -1H-^^V [4, 

5-c] dry"; >0. 5 0 g^?-;i"f 7 ?■ * $/ 7 ;J— h 0. 3 7g©Hlb^f- 
U > 1 0 ml SimSU'C 1 B#RB11# Lfc&s #r tti UfcteSS ttBll/T 0.56 
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16-21 8°C(Dm&&ik*mtz 0 
Ttmtm C 19 H 24 N B S • 1/2H 2 0 

aUffi C, 60.45 ; H, 6.67; N, 22.26 

III C, 60.79 ; H,6.66; N, 21.97 

HJte0iJ2 0 0©££«oT. m«6^J2 0 l©{b£Mf#fco 
«M2 0 1 

4 - [2 - (4-^DD- 2 - 7i-Jl/- lH-'f [4, 5-c] 3V 

ff *gHig*£ : * * y 

BU& : 2 1 5-2 2 0°C 

nrnfrffim C 25 H 26 C1N 5 S 

C, 64.71 ; H, 5.65; N, 15.09 
III C, 64.80 ; H, 5.62; N, 14.96 

mmm 202 

1- [2- ( 1 -7XZ?S-4-W)V)\') - 4-^7DD-2-7 

x^-lH-^^V [4, 5-c]*>"i>'llitt 
4_/, DD _2- 7 x-jb-l - [2- (4-txiJy» x^;i/] - 1 H- 

-fS*V[4, 5-c] ^y'J>0. 7 5g, IH-^^-l-*/^ 
7 > • ifiKJfi 0 . 4 0 gMh'JiW^O. 3 9 ml©N, N-S?* 
f;bt^A7 * h* 5 ml ifttliT 1 9l#IH«#Ufc. £JS&Tfc**iffcU 8S££ 

y-;i/fr£>MilLTs ife^2 7 0-2 7 3°C ©JRfe*SS£ftfco 
7C*#flf« C 24 H 25 C1N 6 - HC1 • 1/2 H 2 0 
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Mmi& C, 60.25 ; H, 5.69; N, 17.57 
C, 60.47 ; H, 5.61; N, 17.36 

©ji£PI§ftffl&tf I L - 1 0©j^Mftffl©&KSM£*£**To 

mffi-&f&x%M%izmmmiLT, • >a 1000 (y* • 

*7 A/S) £ 1 7 O/n^Wf-^r^;*^ ^Ml£^*^£lfil£3$5 o miai 
fc 0 dtlA»e>*ffijfll#MB§ (PBMC : Peripheral Blood Mononuclear Cell ) £ 
LeucoPREP™ (Becton Dickinson) 8M&#M£«fc oTIBSSU 2 mM L-^;i/* 5. 
> (Life Technologies ) , 2. 5 U/ml ^-*> 'J >- 2 . 5 // g/ml X hi/ 7" 
r t (Life Technologies) ^=11, 1 0 (Intergen 
Company) ft«SfinUfc RPMI-1640 tgife (BzkSllilflaS^tt) ^f, «&Jt 1 x 
1 0 6 f@/ml fcJEcSi^fcttfllLfc. 

^lb^t)(iMSMM7K^^^^;i/^;i/*^v o.i MfeU^X 20 

M~l 0- 5 M©^Jg$5iaT'^Lfco 

a. mm<nm&im.& 

ft©l£W©PBMC£ 180//1 »Lfc9 6ft (¥J£) Micro Test III™ tissue 
culture plate( Becton Dickinson) HBfl§iS#ffl7l/- h C 1 /u g/ml © U V 
tfy*7-f K (LPS) £ 1 0 tx\ mintfco ^©3 0fli£> Etc 1 OjLtl ©$ 
i^h£^©MX!i?§i&£ £ ^Mzmm U 7l/-M:77Xf7 ^1£©M£ L 
X, 5 %-®ib&tmmm%lZlS^T 3 7°CT* 1 6B#P^ >*i^- h Ufco 
4. KTNF-ff^-h h T T.- 1 /?©frg 
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>ufco^©^ *m h*-r >t#T3-ftmft>-ftttttMi~3Hft*7tft£. 

x;u© 4 5 0 nm TCDP&^et?: M-Vmax n 9 uzf\s — h'J — ^ — 
(Molecular Devices) T-?ffJ£ L fco +M h ts 4 V 7 ^x7 

Softmax TH (Molecular Devices) T-*fllHx.tK hAOSi^tLtffi^fci 
M^tirt^LT^tfeo t hTNF-a©^MtC(±^y 7D-i-;Hnb h T N 
F - a (ENDOGEN) , * 'J ^ D - ti^^Jf ft t h T N F - a (Pharma 
Biotechnologie Hannover), ^Jl^^-i/?— u > ^fc^ V ¥ I gG(Jackson 
ImmunoRes. Labs.), ffl&x. t h T N F - a{ INTERGEN)£ ^ti^ft, -ft, -ft, 

^-;i/tr[ti ML- l/?(Cistron) , U 7 d t y i^Jn t h I L - 1 /? 
(Biogenesis), HRP^pOA'jSt^I gG(Chemicon International), fll&x. 
tML-1 /?(R&D Systems) S^ti^ft, -ft, -ft, Hfttftft&tmSSSffl 

T N F — aSt>* I L - 1 /3 V^Tti©^*)#»it{b^rtlcDTStx(i, LPS 
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1 t hi»c;^£TNF-a©jt£PiOTffl 





a#as(nmoi) 


0.001 


0.01 
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3 


mm 121 


81 


91 
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2 h h»t:M^IL-li5©MPlI^ffl 



it a® 


tt#*ft(jlmol) 


0.001 


0.01 
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1.0 
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89 


112 
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96 


63 


0 


mmm no 


119 


105 


85 


64 


14 


mmm 113 


104 


109 


116 


96 


30 


Hfctii 117 


119 


106 


111 


72 


8 


%tfi#l 118 


96 


106 
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59 


0 


121 
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87 
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at # © 15 m 



1. *©-ifts 



R J — (CH 2 ) 




(A*, R 1 fctzk^JI^, lfflfc u<tt«fMH©B»*£WLTfc<fc^ 

2 (i7X^J^-T, ad^^, tKKS, lflfc t < l±2ffl©fi&2S* 

U R 3 #^il$l© t'^ 'J v /'S^ltinv R 1 hR 2 ©'J>&< 

-enztiz l h - * 5 y v £ y v >mmfo, xtt*©^ 

2. »©— l»a 



HZ&mm 1 ?, Tfr*)l&, Aoy>if, Tk^S, HBfcL<tt2ffl©S8lS£ 
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Ytt^l^^, BtfUJ^i 1 , Sftftl^, SUtl^, NHT-^£ft3SXi±f£^ 
£3tU n{±0~2©^$^-To ) 

5. tf-f h*-f >^tt^li©^KXtt?&«Slt:ffll^it*©lBH^4^t:IB38© 
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